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whose  ASVAB  scores  were  below  the  minimyms  required  for  entry  into  Navy  class  "A” 
technical  schools.  The  training  courses  were  designed  to  increase  their  mastery  of  the 
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This  effort  was  directed  towards  preparing  these  low-scoring  personnel  to  enter  Class  "A" 
schools  in  the  following  areas:  Propulsion  Engineering,  Operations,  Adminis¬ 

trative/Clerical,  and  Electricity/Electronics. 
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SUMMARY 


Problem 

The  Navy  Is  finding  it  increasingly  difficult  to  attract  personnel  with  aptitude  scores 
high  enough  to  make  them  eligible  for  entry  into  Class  "A"  technical  schools.  Unless  this 
situation  Is  remedied,  the  Navy  will  not  have  enough  technically  trained  personnel  to 
accomollsh  its  mission. 

Objective 

The  objective  of  this  effort  was  to  develop  training  courses  for  low  aptitude  students 
that  would  increase  their  mastery  of  the  prerequisite  skills  and  knowledge  (S/K a)  they 
would  need  for  success  in  selected  Class  "A"  schools.  The  schools  were  to  cover  four 
training  areas  (strands) — Propulsion  Engineering  (PE),  Operations  (OPS), 
Administrative/Clerical  (A/C),  and  Electricity/Electronics  (E/E). 

Approach 

This  effort  was  conducted  in  two  separate  but  overlapping  phases.  The  first  phase 
was  designed  to  determine  which  S/Ks  should  be  taught.  This  was  carried  out  by 
identifying  S/Ks  that  were  prerequisites  for  success  in  the  selected  Class  "A"  schools  and 
by  testing  a  sample  of  "A"  school-eligible  and  MA"  school-ineligible  recruits  to  find  out 
how  many  of  these  S/Ks  they  possessed.  The  test  results  were  then  analyzed  to  determine 
which  S/Ks  should  be  taught  In  each  course. 

The  second  phase  involved  the  development  and  administration  of  four  JOBS  courses. 
Materials  developed  for  each  course  included  a  student  guide,  an  instructor  guide, 
sig>porting  training  and  testing  materials,  and  a  set  of  evaluation  tests  to  measure  the 
effectiveness  of  each  course.  The  courses  were  administered  to  Navy  enlisted  personnel 
who  were  ineligible  for  entry  into  Class  "A"  schools.  Evaluation  tests  were  administered 
before  and  after  their  JOBS  training. 

Finding* 


1.  Analysis  of  the  evaluation  test  scores  showed  that  the  students  had  increased 
their  mastery  of  selected  basic  S/Ks  as  a  result  of  JOBS  training.  Precourse/ post  course 
differences  in  mean  percentages  of  students  attaining  criterion  were*  PE,  47  percent; 
OPS,  43  percent;  and  A/C,  36  percent.  (Postcourse  scores  for  E/E  are  not  available  yet.) 

2.  Evaluation  test  results  indicated  that  students  made  relatively  greater  gains  in 
comprehension  of  technical  terms  than  In  mathematics.  On  literacy  items,  pre¬ 
coirs  e/ postcourse  differences  in  mean  percentages  correct  werei  PE,  36  percent;  OPS,  34 
percent;  and  A/C,  66  percent.  On  mathematics  items,  these  differences  were  2S,  44,  and 
11  percent,  respectively. 

Conclusions 


1.  Programs  of  instruction  can  be  developed  that  will  increase  selected  basic  S/Ks 
of  loWer  aptitude  Navy  personnel. 

2.  Test  scores  indicated  that  students  gained  more  in  the  comprehension  of 
technical  terms  than  in  mathematics. 
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Recommendations 


1.  Close  contact  should  be  established  between  the  course  developers  and  the  "A" 
schools  so  that  JOBS  courses  can  be  more  finely  tuned  to  the  needs  of  the  students. 

2.  Provisions  should  be  made  to  enable  course  developers  to  observe  the  conduct  of 
instruction  in  JOBS  classrooms. 

3.  JOBS  courses  should  not  be  developed  for  complex,  highly  technical  subjects 
unless  Instructors  with  demonstrated  knowledge  and  experience  in  the  subject  matter  are 

available. 

4.  The  format  of  the  instructor  guide  should  be  modified  to  eliminate  the  student 
activity  column  and  to  present  all  material  vertically. 

5.  Overhead  transparencies  should  not  be  used  except  in  those  instances  where 
drawing  or  writing  on  the  board  would  require  too  much  artistic  skill  or  time. 
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INTRODUCTION 


Problem 


Many  Navy  recruits  cannot  enter  Class  "A"  technical  schools  because  their  scores  on 
the  Armed  Services  Vocational  Aptitude  Battery  (ASVAB)  are  below  the  minimum 
standards  established  for  entrance  into  these  schools.  Because  of  the  Navy's  continuing 
requirement  for  capable  technical  personnel,  there  is  an  irgent  need  to  find  ways  of 
training  low  aptitude  personnel  for  technical  jobs.  One  solution  would  be  to  develop 
special  training  courses  to  increase  their  mastery  of  the  prerequisite  skills  and  knowledge 
(S/Ks)  needed  for  success  in  Class  "A"  schools.  If  these  courses  were  successful,  they 
would  enable  some  lower  aptitude  recruits  to  successfully  complete  Navy  technical 
schools,  thereby  alleviating  part  of  the  Navy's  current  personnel  shortage. 

Objective 

The  objective  of  this  effort  was  to  develop  courses  of  instruction  that  would  enable 
lower  aptitude  personnel  to  increase  their  mastery  of  selected  basic  S/Ks  enough  to 
permit  them  to  enter  and  complete  Class  "A"  schools  in  four  training  areas  (strands): 
Propulsion  Engineering  (PE),  Operations  (OPS),  Administrative/Clerical  (A/C),  and  Elec¬ 
tricity/Electronics  (E/E).  The  courses  were  to  teach  S/Ks  that  were  prerequisites  to  the 
follow-on  Class  "A"  schools,  not  to  improve  the  general  aptitude  of  the  students. 

Background 

Current  projections  indicate  that  the  manpower  pool  from  which  the  Navy  draws  its 
recruits  will  shrink  in  the  1980s  and  1990s.  Coupled  with  the  predictions  of  declining 
numbers  are  recent  reports  of  declines  in  the  academic  skills  of  this  pool.  Regardless  of 
current  debates  about  which  skills  have  declined  and  what  actions  are  needed  to  remedy 
the  situation,  the  net  result  u  that  the  Navy  will  be  increasingly  forced  to  use  lower 
aptitude  personnel  in  more  complex  and  demanding  jobs. 

One  solution  would  be  to  correct  these  skill  deficiencies  through  instructional 
programs  that  would  teach  lower  aptitude  recruits  the  "A"  school  prerequisites  they 
appeared  to  lack.  If  there  were  a  subsequent  increase  in  the  S/Ks  of  personnel  completing 
these  programs,  such  personnel  would  then  be  able  to  enter  and,  presumably,  complete 
selected  technical  training  courses.  The  Navy  could  in  this  way  partially  satisfy  its 
requirements  for  technically  trained  individuals. 

The  idea  that  training  in  basic  skills  should  be  job-oriented  is  not  new  (Duffy,  Carter, 
Fletcher,  &  Aiken,  1975;  5ticht,  197  5).  However,  most  earlier  efforts  have  focused  on 
reading  (Aiken,  Duffy,  &  Nugent,  1977;  Duffy,  1976;  Sticht,  1970;  Sticht,  Caylor,  Kem,  & 
Fox,  1971).  Previous  research  has  emphasized  the  heavy  literacy  requirements  of  military 
schools  and  jobs,  and  the  relatively  poor  reading  ability  of  typical  students  and  jobholders. 
As  a  result,  job-oriented  programs  to  improve  the  reading  ability  of  military  personnel 
were  developed  and  have  subsequently  been  described  by  Duffy  et  at.  (1975)  and  developed 
by  Sticht  (1975)  and  by  Huff,  Sticht,  3oyner,  Groff,  and  Burkett  (1977).  Since  each  of 
these  programs  was  to  some  degree  successful,  the  job-oriented  concept  was  adopted  for 
the  Navy's  prerequisite  skills  program. 

30BS  training  refers  to  job-oriented  basic  skills  instruction  designed  to  develop  the 
prerequisite  skills  that  are  required  to  complete  initial  job  training.  Although  the 
instruction  may  superficially  resemble  simplified  job  training,  it  is  more  correctly  an 
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attempt  to  increase  S/Ks  that  will  be  generalizable  to  a  variety  of  learning  and 
performance  situations. 


APPROACH 

This  effort  was  conducted  in  two  separate  but  overlapping  phases.  The  first  phase 
was  designed  to  determine  which  S/Ks  should  be  taught  in  each  course.  This  was  carried 
out  by  identifying  the  S/Ks  that  were  prerequisites  for  success  in  the  selected  "A"  schools 
and  by  testing  a  sample  of  recruits  to  find  out  how  many  of  these  skills  they  possessed. 
The  test  results  were  then  analyzed  to  determine  which  S/Ks  to  teach  in  each  course. 

The  second  phase  involved  the  development  and  administration  of  the  four  courses. 
At  NAVPERSRANDCEN’s  direction,  the  PE  course  was  developed  first,  followed  in  order 
by  courses  for  OPS,  A/C,  and  E/E.  Work  was  often  in  progress,  however,  on  more  than 
one  strand.  The  courses  were  developed  in  accordance  with  established  instructional 
systems  development  (ISO)  procedures,1  and  each  course  included  student  guides  (SGs), 
instructor  guides  (IGs),  supporting  training  and  testing  materials,  and  a  set  of  evaluation 
tests  to  measure  the  effectiveness  of  each  course. 

The  courses  were  administered  to  students  who  were  ineligible  for  entry  into  the 
selected  "A"  schools.  Evaluation  tests  were  administered  to  students  before  and  after 
their  JOBS  training. 

Throughout  this  report,  the  S/Ks  needed  to  perform  a  task,  the  lessons  needed  to 
learn  the  S/Ks,  and  the  task  itself,  are  given  the  same  name.  Thus,  lesson  number  4.0  in 
the  A/C  course,  the  S/Ks  taught  in  lesson  4.0,  and  the  "A”  school  task  that  lesson  4.0 
prepares  the  student  to  perform,  are  all  entitled  "solve  a  word  problem  involving  arcs." 


DETERMINING  COURSE  CONTENT 

This  section  outlines  the  procedures  used  to  determine  the  content  of  the  four  JOBS 
courses.  More  detailed  descriptions,  and  copies  of  many  of  the  items  described  here,  are 
provided  in  The  Training  Requirements  Analysis  and  Objectives  Report  (TRAOR)  prepared 
for  each  strand.  ~t  "™~ 

Content  Selection  Sequence 

The  procedures  used  to  produce  the  TRAOR  were  similar  for  each  course: 

•  The  prerequisites  for  success  in  Class  "A"  schools  were  identified. 

•  The  entry  level  S/Ks  possessed  by  JOBS-qualified  (3Q)  and  school-qualified  (SQ) 
personnel  were  identified. 

•  The  S/Ks  to  be  taught  were  selected. 
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•  The  selected  S/Ks  were  organized  into  lessons  and  the  lessons  were  placed  in 
modules. 

•  Learning  hierarchies  were  developed  for  the  lessons. 

•  Objective  sheets  with  sample  test  items  were  prepared  for  each  lesson. 

•  Data  collected  to  this  ooint  were  incorporated  into  a  TRAOR,  and  the  TRAOR 
was  reviewed  by  NAVPERSRANDCEN. 

Identifying  Prerequisites  for  Success  in  Class  "A"  Schools 

The  S/Ks  that  students  should  have  before  entering  a  Class  "A"  school  were  identified 
by  examining  each  school’s  training  materials  and  by  interviewing  both  faculty  and 
students.  Each  school  provided  a  set  of  training  materials,  including  training  objectives, 
lesson  materials,  study  materials,  references,  and  tests. 

The  focus  of  both  the  interviews  and  the  examination  of  course  materials  was  on 
identifying  S/Ks  that  were  needed  out  not  taught  in  Class  "A"  schools,  or  that  were  taught 
but  were  difficult  to  learn.  Interviews  were  conducted  with  students  who  were  having 
difficulty  with  the  training  as  well  as  with  those  who  were  not  having  difficulty.  Faculty 
members  who  were  interviewed  included  instructors,  course  administrators,  and  school 
administrators.  The  interviews  were  conducted  at  Class  "A”  schools  in  Great  Lakes, 
Illinois  (PE  and  OPS  strands);  Orlando,  Florida  (OPS  strand);  Meridian,  Mississipi  (A/C 
strand);  and  San  Diego,  California  (E/E  strand). 

For  the  PE  strand,  two  methods  of  analyzing  the  training  material  and  interview  data 
were  tried.  The  first  method,  focusing  primarily  on  an  analysis  of  the  training  materials, 
sought  to  identify  the  total  set  of  tasks  performed  by  the  student  while  in  Class  "A" 
school.  This  effort  result.--'  •».  the  generation  of  hundreds  of  task  statements,  such  as: 

•  IDENTIFY  resources  for  learning  in  the  PE  "A"  school,  given  a  description  of  the 
resource  and  how  to  assess  each  resource. 

•  DEFINE  "hejagonal,"  given  a  passage  that  contains  a  word  that  is  explained  by 
the  other  statements  that  precede  or  follow  it. 

•  CONTRAST  the  two  types  of  high  pressure  valves  to  determine  which  parts  have 
the  same  purpose,  given  a  verbal  explanation. 

Attempts  were  made  to  organize  these  statements  into  a  taxonomy  but  these  efforts 
proved  unproductive,  and  the  approach  was  set  aside.  A  taxonomy  might  have  been 
possible,  but  the  need  to  move  forward  in  the  development  of  the  four  courses  prompted  a 
shift  to  a  second  approach. 

The  second  approach  used  the  same  data  sources  as  before.  After  examining  the 
training  materials,  the  course  developers  hypothesized  tentative  sets  of  prerequisite  S/Ks 
directly  from  analyses  of  training  materials  and  interviews,  with  plans  to  verify  or  refute 
these  prerequisites  later,  based  on  preassessment  data.  Examples  of  tentative  task 
statements  and  skills  include: 

•  Find  information  in  a  table. 

•  Add  numbers. 

•  Read  a  setting  on  a  micrometer. 


3 


•  Comprehend  a  written  passage. 

•  Solve  word  problems. 


Identifying  Skills  and  Knowledge  Possessed  by  306S-Qualif»ed  Personnel 

The  previous  step  identified  the  types  of  S/Ks  that  appeared  to  be  essential  for 
success  in  Class  "A"  school.  It  also  identified  which  of  these  essential  S/Ks  were  either 
not  taught,  or  were  taught  with  great  difficulty,  in  Class  "A"  schools.  The  next  step  was 
to  determine  the  extent  to  which  3Qs  possessed  these  S/Ks.  Determination  of  entry  level 
characteristics  of  JQs  was  accomplished  by  administering  a  preassessment  battery  to 
samples  of  men  in  the  apprenticeship  program  at  the  Naval  Training  Center,  San  Diego, 
California. 

Content  of  Preassessment  Batteries 


On  the  basis  of  information  gained  from  examining  training  materials  and  conducting 
interviews,  test  items  were  constructed  for  inclusion  in  preassessment  batteries  for  each 
strand  (each  TRAOR  contains  a  copy  of  the  corresponding  preassessment  battery).  All 
test  items  were  multiple  choice.  The  test  items  fell  into  four  categories:  technical 
terms,  reading,  mathematics,  and  miscellaneous. 

Technical  Terms  and  Their  Associated  Concepts.  Each  strand  has  its  own  termin¬ 
ology  and  students  must  have,  or  acquire,  some  familiarity  with  these  terms  before  they 
can  understand  the  material  taught  in  the  corresponding  Class  "A"  school.  Terms  that 
appeared  frequently  in  the  training  materials  and  that  were  judged  likely  to  be  unfamiliar 
to  JQs,  or  which  were  judged  to  be  inadequately  defined  in  the  training  materials  were 
included  in  the  preassessment  batteries.  The  PE,  OPS,  A/C,  and  E/E  preassessment  tests 
included,  respectively,  90,  170,  180,  and  180  terms. 

Reading.  Reading  demands  are  particularly  heavy  in  the  A/C  strand,  where  students 
are  required  to  use  standard  publications.  Reading  requirements  are  also  heavy  in  strands 
that  make  extensive  use  of  programmed  instruction  materials. 

A  somewhat  specialized  requirement  is  the  ability  to  read  or  interpret  information 
found  in  tables,  charts,  diagrams,  schematics,  or  graphs.  This  includes  using  conversion 
tables  and  reading  diagrams  and  schematics  (PE);  using  indexes  and  tables  of  contents 
(AC);  reading  time  zone  charts  and  high  low  water  charts  (OPS);  and  interpreting  graphs 
of  waveforms  (E/E).  Each  preassessment  battery  contained  test  items  tailored  to  the 
reading  requirements  of  the  strand. 

Mathematics.  All  schools  reported  that  st'Jdents  had  difficulty  performing  mathe¬ 
matical  operations.  The  types  and  the  difficulty  of  mathematics  items  prepared  for 
preassessment  batteries  varied  markedly.  Items  for  the  A/C  strand  were  word  problems 
requiring  only  addition,  subtraction,  multiplication,  and  division.  At  the  other  extreme, 
the  preassessment  test  for  the  E/E  strand  included  items  covering  signed  numbers,  squares 
and  square  roots,  formulas,  scientific  notation,  and  trigonometric  functions.  Mathematics 
items  for  PE  and  OPS  fell  between  these  two  extremes. 

Miscellaneous.  Miscellaneous  items  included  reading  measuring  instruments  (PE), 
filling  out  ferms  (OPS  and  A/C),  and  working  with  metric  prefixes  (E/E). 
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Organization  of  Preassessment  Batteries 


Because  of  the  large  number  of  items  covered,  it  was  necessary  to  divide  the 
preassessment  batteries  into  parts,  each  part  requiring  1  to  2  hours  to  complete. 
(Preassessment  battery  tests  are  listed  in  Table  A-3  of  the  Appendix.) 

Administration  of  Preassessment  Batteries 

The  preassessment  batteries  were  administered  to  339  men  in  the  apprenticeship 
program  at  Navai  Training  Center,  San  Diego,  during  1979  and  1980.  Subjects  were 
divided  into  two  comparison  groups  for  each  test  battery.  The  "A"  school  qualified  group 
(SQs;  N  =  291)  had  ASVAB  scores  high  enough  to  make  them  eligible  for  entrance  into  one 
of  the  Class  "A”  schools  covered  by  the  battery,  the  30BS-qualified  group  (JQs;  N  =  248) 
had  ASVAB  scores  too  low  for  entrance  into  a  Class  "A"  school. 

The  selection  of  the  ASVAB  cut-off  scores  used  to  separate  the  subjects  into  the  SQ 
and  3Q  groups  was  influenced  by  the  availability  of  personnel.  To  secure  reasonable 
samples,  these  cut-off  scores  were  slightly  different,  by  ±  1  or  2  points,  from  the  cut-off 
scores  set  by  the  "A"  schools  (the  ASVAB  cut-off  scores  used  in  this  work  are  listed  in 
Table  A-l). 

Analysis  of  Preassessment  Battery  Results 

The  results  of  the  preassessment  batteries  were  described  in  detail  in  the  TRAORs. 
Briefly  stated,  four  patterns  emerged: 

•  As  was  expected,  the  prevalent  pattern  was  for  SQs  to  perform  better  than  3Qs. 
For  example,  in  the  A/C  strand,  75  percent  of  the  SQs,  but  only  37  percent  of  the  3Qs, 
knew  the  definition  of  "requisition."  In  the  E/E  strand,  82  percent  of  the  SQs,  but  only  50 
percent  of  the  3Qs,  could  identify  the  square  root  of  the  number  1296. 

•  Both  groups  did  very  well  on  some  items.  Approximately  90  percent  of  both  the 
3Qs  and  the  SQs  in  the  OPS  strand,  for  example,  were  able  to  add  and  subtract  whole 
numbers. 

•  Both  groups  did  very  poorly  on  other  items.  Only  18  percent  of  both  3Qs  and  SQs 
in  the  E/E  strand,  for  examDle,  were  able  to  identify  the  adjacent  side  of  a  given  angle  in 
a  right  triangle. 

•  There  were  a  few  instances  where  3Qs  performed  better  than  SQs.  This  was 
probably  due  to  random  error. 

Selecting  the  Skills  and  Knowledge  to  be  Taught 

The  results  of  the  preassessment  battery  provided  the  basis  for  the  selection  of  most 
of  the  S/Ks  included  in  30BS.  The  selection  algorithm  provided  by  NAVPERSRANDCEN 
is  shown  on  Figure  1.  An  S/K  was  included  if  it  met  either  of  the  following  criteria: 

•  It  was  not  taught  in  Class  "A"  school  and  50  percent  or  less  of  the  3Qs  could 
answer  the  corresponding  test  item  correctly. 

•  It  was  taught  in  Class  "A"  school,  but  50  percent  or  less  of  the  SQs  could  answer 
the  test  item  correctly.  The  difference  between  the  percentage  of  SQs  and  3Qs  answering 
the  *est  item  correctly  had  to  be  at  least  15  percent. 
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JQ  =  JOBS  qualified 

SQ  =  Class  "A"  school  qualified 

S/K  s  Skill/Knowledge 


Figure  1.  Algorithm  for  selection  of  training  content  for  a  JOBS  course  (typical). 


It  should  be  noted  that  the  selection  criteria  provided  for  the  inclusion  of  S/Ks  taught 
in  the  Class  *'AM  schools  only  when  these  were  shown  to  be  particularly  difficult  even  for 
the  SQs. 

When  more  than  one  test  item  was  needed  to  measure  proficiency  on  a  particular 
S/K,  the  selection  criteria  were  applied  to  the  item  cluster  rather  than  to  a  single 
question.  Detailed  descriptions  of  the  selection  procedure  and  of  the  S/Ks  selected  can  be 
found  in  the  TRAORs. 

There  were  three  important  qualifications  to  the  S/K  selection  procedure:  the  length 
of  each  course,  the  need  for  typing  skills,  and  the  inclusion  of  independent  study. 

Length  of  Courses 

NAVPER5RANDCEN  indicated  that  4  weeks  should  be  utilized  for  the  PE,  OPS,  and 
A/C  courses,  and  S  weeks  for  the  E/E  course.  These  time  constraints  influenced  decisions 
to  include  or  exclude  those  marginal  S/Ks  that  were  slightly  above  or  below  the  selection 
criteria. 

Typing 

It  was  not  feasible  to  include  typing  in  the  A/C  preassessment  battery,  even  though 
the  examination  of  training  materials  had  revealed  that  typing  was  a  major  component  of 
A/C  training.  Moreover,  both  students  and  faculty  had  recommended  that  the  A/C  course 
include  typing.  For  these  reasons,  typing  instruction  was  included  in  the  JOBS  program 
for  the  A/C  strand  even  though  it  was  not  an  item  on  the  A/C  preassessment  battery. 
Students  received  one  week  of  a  commercially  prepared  typing  program  after  they  had 
completed  the  academic  portion  of  the  JOBS  program. 

Independent  Study 

The  independent  study  approach  requires  the  student  to  spend  a  considerable  amount 
of  class  time  working  on  his  own,  with  relatively  little  assistance  from  instructors. 
Interviews  revealed  that  most  students  in  Class  "A"  schools  were  dissatisfied  with  this 
unfamiliar  teacning  method,  especially  those  who  were  having  difficulty.  While 
independent  study  items  were  not  included  on  the  preassessment  battery,  it  was  decided 
to  include  some  training  in  independent  study  in  each  JOBS  course. 

Placing  Selected  Skills  and  Knowledge  into  Modules 

The  S/Ks  selected  for  inclusion  in  JOBS  courses  were  grouped  into  modules  and  the 
modules  were  arranged  in  tentative  learning  sequences.  (Table  A-6  provides  a  complete 
list  of  the  .elected  S/Ks,  by  module.)  Some  S/Ks  were  relevant  to  more  than  strand.  For 
example,  the  Decimal  Numbers/Whole  Numbers  module  subsumed  eight  S/Ks,  six  of  which 
were  taught  in  more  than  one  course  (see  Table  A-6). 

Developing  Learning  Hierarchies  Within  Modules 

Within  each  module,  the  S/Ks  were  arranged  in  a  hierarchy  map  to  indicate  the 
teaching  sequence  (Figure  2).  The  module’s  terminal  task,  or  objective,  was  placed  at  the 
top  of  the  map,  and  the  supporting  or  enabling  S/Ks  were  arranged  below  it  in  a  proposed 
learning  sequence.  Horizontal  broken  lines  were  drawn  above  and  below  the  module 
hierarchy  map.  5/Ks  that  the  student  was  assumed  to  possess  prior  to  entering  JOBS 
training,  and  S/Ks  taught  in  earlier  modules,  were  shown  below  the  bottom  line. 
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The  Class  "A"  school  tasks  (or  which  the  JOBS- taught  S/Ks  were  prerequisites  were  shown 
above  the  top  line. 


Figure  2.  Module  hierarchy  map  for  A/C  strand  (typical). 


Certain  S/Ks  could  not  be  taught  without  first  teaching  other  prerequisite  S/Ks. 
These  prerequisite  S/Ks  were  added  to  module  hierarchy  maps,  when  necessary,  even 
though  they  had  not  been  covered  in  a  preassessment  test. 

Preparing  Objective  Sheets  for  Each  Lesson 

An  objective  sheet  was  prepared  for  each  lesson  on  the  module  map.  This  sheet 
contained  a  formally  stated  objective  for  the  lesson,  one  or  more  sample  test  items,  the 
Instructional  Quality  Inventory  (IQ!)  (Ellis  A  Wulfeck,  1972)  classification  of  the  objective, 
and  the  estimated  amount  of  instructional  time  that  would  be  required  to  attain  the 
objective.  Figure  3  shows  two  examples  of  objective  sheets  prepared  for  the  A/C  strand; 
copies  of  all  objective  sheets  can  be  found  in  the  TRAORs. 

Training  Requirements  Analysis  and  Objectives  Reports  (TRAORs) 

As  consequences  of  reviews  the  following  changes  were  made  to  draft  TRAORs: 

•  Modules  were  dropped,  added,  and  resequenced. 

•  Lessons  within  modules  were  dropped,  added,  and  resequenced. 

•  Statements  of  objectives  were  reworded. 

•  Requests  for  further  analysis  of  Class  "A"  school  materials  were  made. 

•  Anticipated  instructional  time  was  reassigned. 

•  The  format  of  testing  was  modified. 

Segment  Specification  Document  (SSD) 

The  second  deliverable  prepared  for  each  strand  was  the  SSD.  The  Module 
Specifications  and  Lesson  Specifications  contained  in  the  SSDs  provided  a  transition 
between  the  somewhat  general  specifications  contained  in  the  TRAOR  and  the  very 
detailed  course  materials  developed  in  the  second  phase  of  the  JOBS  effort.  As 
consequences  of  reviews,  various  elements  of  the  SSDs  were  added,  deleted,  dianged,  or 
resequenced.  Since  changes  were  incorporated  into  the  course  materials  directly,  rather 
than  into  the  SSDs  themselves,  no  final  versions  of  the  SSDs  were  produced.  Figures  A- 1 
and  A -2  are  sample  lesson  and  module  specification  sheets  from  the  OPS  SSD. 
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Figure  3.  Lesson  sheets  for  A/C  strand  (typical). 
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COURSE  DEVELOPMENT 


The  major  areas  of  interest  in  the  course  development  phase  were: 

•  The  course  development  sequence. 

•  The  course  components  (deliverahles). 

•  The  strategy  for  teaching  technical  terms. 

•  The  implementation  of  the  four  JOBS  programs  of  instruction  (courses). 

Course  Development  Sequence 

The  course  development  sequence  was  as  follows: 

•  Draft  versions  of  all  course  components  were  prepared. 

•  The  drafts  were  revised  and  resubmitted  as  the  preliminary  final  versions. 

•  The  courses  were  implemented. 

•  Comments  were  received  from  JOBS  instructors  and  classroom  observers. 

•  The  results  of  the  postcourse  and  progress  tests  were  analyzed. 

•  A  revisions  report  was  submitted  describing  the  revisions  to  be  made  and  the 
rationale  for  these  changes. 

•  Revisions  were  made  to  the  courses,  resulting  in  the  revised  courseware  draft 
version. 

•  Revised  courseware  drafts  were  submitted  to  NAVPERSRANDCEN  for  review. 

•  Revised  courseware  finals  were  prepared. 

•  Final  courses  were  implemented. 

A  shortage  of  eligible  students  delayed  revision  of  the  initial  draft  course  material 
for  the  E/E  strand.  NAVPERSRANDCEN  undertook  this  task,  however,  and  a  final  version 
of  the  E/E  curriculum  is  now  available. 

Deliverables 


Nearly  10,000  pages  of  textual  material  arid  over  2400  other  items  were  prepared  for 
JOBS,  exclusive  of  reports,  drafts,  and  preliminary  versions.  The  major  deliverables 
produced  were  as  follows: 

•  Curriculum  outlines  prepared  for  each  course  stated  the  number  of  hours 
allocated  to  each  lesson  and  presented  a  suggested  schedule. 
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•  Instructor  guides  (IGs,  Figure  A-7)  prepared  for  each  module  gave  instructors 
step-by-step  instructions  for  conducting  ail  lessons. 

e  A  demonstration  guide  was  prepared  to  assist  the  E/E  instructors  in  making  the 
complex  demonstrations  required  in  the  E/E  course. 

e  Student  guides  (SGs,  Figure  A-6)  prepared  for  each  module  gave  stef^by-step 
instructions  for  performing  the  skills  presented  in  each  lesson. 

e  Practice  exercises  (Figures  A-8,  A-9,  A-17,  and  A-1S)  gave  the  students  practice 
performing  the  S/Ks  presented  in  each  lesson. 

e  Supplementary  exercises  (Figure  A-10)  were  provided  in  the  PE,  OPS,  and  A/C 
courses  to  enrich  training  on  terms. 

e  Progress  tests  (Figure  A-16)  were  designed  to  measure  the  student's  mastery  of 
the  material  presented  in  each  lesson. 

e  Remediation  exercises  were  given  in  the  evening*  to  students  who  failed  progress 
tests. 

e  Remediation  tests  were  administered  to  students  at  the  end  of  remediation 
training. 

e  Overhead  transparencies  (Figures  A-3  and  A-4)  were  the  main  type  of  training 
aid  used  in  the  DOBS  courses. 

e  Lesson  summaries  containing  the  step-by-step  procedures  from  the  SGs  were 
given  to  the  students  for  use  as  references  in  their  Class  "A"  school. 

Other  Training  Aids 

In  the  PE,  OPS,  and  E/E  courses,  instructors  were  required  to  conduct  a  number  of 
demonstrations.  The  equipment  needed  for  these  demonstrations  was  part  of  each  course. 
Students  in  the  A/C  course  were  required  to  use  three  publications,  the  Bureau  of  Naval 
Personnel  Manual,  the  Afloat  Supply  Procedures  Manual,  and  the  Correspondence  Manual, 
the  A/C  course  included  a  copy  of  each  of  these  manuals  for  each  student.  A  set  of 
specially  prepared  cards  were  provided  for  practice  in  alphabetizing. 

Evaluation  Tests 


Three  forms  of  an  evaluation  test  were  prepared  for  each  JOBS  course,  one  form  to 
be  administered  prior  to  the  start  of  training,  another  to  be  administered  at  the 
completion  of  training,  and  a  third  to  be  administered  several  months  later.  (Thus  far, 
only  the  first  and  second  forms  have  been  used.)  These  tests  were  designed  to  measure 
changes  in  proficiency  resulting  from  JOBS  training  and  to  measure  the  extent  to  which 
these  changes  were  maintained  over  time. 

A  concerted  effort  was  made  to  ensure  that  the  forms  were  equivalent.  A  pool  of 
test  items  for  each  objective  was  developed.  The  course  developers,  with  assistance  from 
subject  matter  experts,  reviewed  all  items  critically  and  made  any  adjustments  they  felt 
necessary.  Test  items  were  then  assigned  to  the  three  forms  at  random.  The  course 
developers  had  intended  to  assess  the  equivalence  and  reliability  of  the  three  tests,  but 
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changes  in  project  requirements  and  priorities  mandated  that  these  two  aspects  of  test 
development  be  delayed. 

A  Report  on  Procedure  and  Rationale 

A  report  entitled  "Procedure  and  Rationale  for  the  Desitm  of  Evaluation  Test"  was 
prepared  for  each  course.  These  reports  provide  the  rationale  tor  the  construction  of  the 
evaluation  tests  and  the  design  of  test  items. 

Manuals 


Two  manuals  were  developed.  The  first,  entitled  Manual  of  instructions  for 
Administering  and  Scoring  the  JOBS  Evaluation  Test,  was  prepared  to  provide  guidance  to 
test  administrators.  Included  were  the  answers  to  each  test  item  and  forms  for  recording 
test  results.  The  second,  entitled  An  Orientation  Manual  for  the  Job- oriented  Basic  Skills 
(JOBS)  Program  Instructor,  was  designed  TO  prepare  personnel  to  be  JOBS  instructors.  It 
included  topics  such  as: 

•  Nature  of  mastery  learning. 

•  Role  of  the  instructor  in  the  evaluation  process. 

•  Responding  to  student  performance. 

•  Special  problems  in  teaching  lower  aptitude  students. 

•  Format  of  material  in  JOBS  programs. 

All  instructors  were  required  to  read  the  orientation  manual  and  take  the  self-tests 
contained  therein  before  starting  their  instructional  duties. 

Strategy  for  Teaching  Technical  Terms 

Training  on  terminology  was  a  major  component  of  each  course;  the  time  devoted  to 
them  in  the  PE,  OPS,  A/C,  and  E/E  strands  was,  respectively,  60,  38,  33,  and  35  percent 
of  the  instructional  time  available. 

As  was  noted  earlier,  previous  research  indicated  that  a  major  factor  affecting 
performance  in  a  technical  school  is  the  student's  familiarity  with  the  technical  terms 
used  in  the  school.  Based  upon  these  findings,  test  items  concerned  with  terms  were 
included  on  the  preassessment  battery;  those  that  met  the  selection  criteria  were  included 
in  the  four  JOBS  courses. 

The  selected  technical  terms  were  divided  into  clusters  on  the  basis  of  their 
meanings.  The  clusters  were  divided  into  convenient  groupings  (segments)  of  9  or  10 
terms  and  two  lessons  were  developed  for  each  duster.  The  first  lesson  taught  definitions 
and  gave  examples  of  all  of  the  words  in  the  duster.  The  second  lesson  taught 
comprehension  of  materials  containing  the  newly-learned  terms.  In  the  first  lesson,  the 
students: 

•  Studied  definitions  and  examples  of  each  term  in  the  first  segment. 

•  Took  practice  and  supplementary  exercises. 

•  Read  a  "relationship"  passage  and  answered  questions  about  it. 

•  Generated  sentences  using  the  newly  learned  terms. 
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•  Studied  a  diagram/summary  of  terms. 

•  Repeated  the  above  sequence  with  the  terms  in  the  next  segment. 

e  When  all  segments  in  the  duster  had  been  completed,  took  the  progress  test  for 
first  lesson. 

The  number  of  class  sessions  required  to  complete  the  first  lesson  would  vary  with 
the  number  of  segments  in  the  duster.  In  the  second  lesson  the  student: 

e  Studied  "comprehension  passages." 

e  Completed  practice  exerdses. 

e  Took  progress  test  for  second  lesson. 

Because  of  the  somewhat  innovative  approach  to  teaching  technical  terms,  a  more 
detailed  discussion  of  the  strategy  for  teaching  them  is  presented  in  the  appendix. 

Implementation  of  the  JOBS  Program  of  Instruction  (Courses) 

Beginning  in  1979,  the  four  JOBS  courses  were  implemented  at  the  Naval  Training 
Center,  San  Diego.  The  instructors  were  civil ians  employed  by  the  San  Diego  Commixuty 
College  District,  under  contract  with  NAVPERSRANDCEN.  To  gain  detailed  information 
about  the  implementation,  NAVPERSRANDCEN  employed  a  number  of  university  students 
as  classroom  observers.  Using  course  materials  as  guides,  they  observed  classroom 
activities  and  recommended  improvements.  Table  1  lists  the  numbers  of  students  enrolled 
in  each  strand  from  the  dates  training  began  through  June  19S0. 


Table  1 

JOBS  Training  Conducted  as  of  June  19S0 


JOBS 

Program 

Date  JOBS 
Training 

Began 

Number  of 

Classes 

Approximate 
Number  of 
Students 

PE 

July  1979 

19 

234 

OPS 

Nov  1979 

12 

115 

A/C 

Jan  1980 

11 

113 

E/E 

Apr  1980 

2 

24 

RESULTS 

Analyses  of  pre-  and  postcourse  scores  on  the  evaluation  tests  for  the  PE,  OPS,  and 
A/C  courses  showed  that  students  increased  their  mastery  of  basic  S/Ks  as  a  result  of 
JOBS  training.  Differences  in  mean  percentages  of  students  attaining  criterion  were: 
PE,  97  percent;  OPS,  43  percent]  and  A/C,  63  percent.  These  scores  are  based  on 
implementation  of  the  "preliminary  final"  version  of  each  course  and  test, 
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not  upon  the  "revised  courseware  final"  versions.  Pre-  and  postcourse  differences  on  the 
revised  versions  should  be  even  greater  since  the  revised  versions  are  presented  to  be 
superior  to  the  earlier  ones.  The  numbers  of  students  attaining  criterion  on  the  pre-  and 
postco  irse  tests  are  summarized  in  Table  2. 


Table  2 

Evaluation  Test  Results  for  PE,  OPS,  and  A/C  Strands 


Percentages  of  Students 
Attaining  Criterion8 


Strand 

Precourse 

<%) 

Postcourse 

(%) 

Increase 

<%) 

N 

PE 

37 

84 

47 

57 

OPS 

28 

71 

43 

9-40b 

A/C 

18 

74 

56 

28 

aCriterion  was  specified  in  the  formal  statements  of  objectives  for  the  four  courses. 

bCircum  stances  prevented  some  OPS  students  from  completing  both  pre-  and  postcourse 
tests. 


Two  important  areas  in  each  JOBS  program  were  technical  terms  and  mathematics. 
All  test  items  that  assessed  comprehension  of  terms  were  combined  and  the  mean  pre- 
and  postcourse  scores  were  then  compared.  The  same  procedure  was  followed  for  mathe¬ 
matics.  Somewhat  greater  gains  were  found  in  the  comprehension  of  terms  and  written 
passages  than  in  mathematics.  (The  improvements  in  these  two  areas  are  shown  in  Table 
3.) 


Table  3 

Comparison  of  Improvements  in  Comprehension  of  Terms 
and  Mathematics 


Mean  Percentages  Correct 

Strand  and  Area 

Precourse 

Postcourse 

Difference 

<%) 

<%) 

<%) 

PE  Terms  and  Concepts 

56 

92 

36 

PE  Mathematics 

59 

87 

28 

OPS  Terms  and  Concepts 

26 

80 

54 

OPS  Mathematics 

36 

80 

44 

A/C  Terms  and  Concepts 

16 

82 

66 

A/C  Mathematics 

50 

61 

11 
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A  complete  evaluation  of  the  JOBS  program,  including  performance  and  attrition/loss 
rates  of  JOBS  students  in  JOBS  courses,  in  "A"  schools,  and  in  the  fleet,  has  been 
conducted  by  NAVPERSRANDCEN  (Baker  6c  Huff,  in  press). 


PROBLEMS  ENCOUNTERED  AND  LESSONS  LEARNED 
Timing  of  Revisions 

Rigid  adherence  to  the  instructional  systems  development  (ISD)  cycle  was  not  always 
feasible.  While  the  ISD  cycle  acknowledges  the  need  to  make  revisions  after  initial 
program  implementation,  the  JOBS  experience  indicated  a  frequent  need  for  revisions 
during  the  development  process.  Specifically,  it  was  not  possible  to  generate  objectives 
that  would  not  subsequently  need  to  be  modified.  In  practice  it  was  fotnd  that  writers 
frequently  identified  omissions  and/or  contradictions  in  the  objectives  that  they  were 
attempting  to  follow.  To  provide  complete  instruction,  it  was  often  necessary  to 
introduce  student  activities  that  required  the  specification  of  new  objectives.  The 
attempt  to  develop  course  tests  simultaneously  with,  or  prior  to,  program  development 
was  often  frustrating  and  counterproductive;  too  often  it  was  necessary  to  eliminate  test 
items  because  of  changes  in  objectives.  Lastly,  the  objective  writer  cannot  anticipate  the 
problems  a  lesson  writer  may  have  to  solve  to  account  for  variations  in  student 
backgrounds  or  instructor  abilities. 

Adherence  to  Segment  Specification  Document  (SSD)  Requirements 

The  development  staff  frequently  encountered  problems  that  could  best  be  resolved 
by  deviating  from  the  specifications  found  in  the  SSD.  These  deviations  included  making 
changes  in  the  clustering  of  tasks  into  modules,  the  sequencing  of  modules,  the 
arrangement  of  tasks  within  a  module  (the  learning  hierarchy),  the  training  objectives,  the 
generality,  and  the  format  of  test  items. 

Instructor  Qualifications  and  the  Complexity  of  Instructional  Materials 

A  requirement  to  prepare  instructional  materials  that  could  be  used  by  relatively 
inexperienced  instructors  necessitated  the  preparation  of  extremely  detailed  IGs 
especially  in  the  E/E  course.  It  was  necessary,  for  example,  to  prepare  a  special 
demonstration  guide  for  the  E/E  instructor  to  follow,  step  by  step,  when  demonstrating 
certain  basic  phenomena  to  students.  While  this  guide  was  useful,  neither  it  nor  the  IG 
can  possibly  anticipate  all  of  the  questions  that  students  may  ask.  Even  experienced 
personnel  often  have  difficulty  explaining  E/E  concepts  such  as  capacitive  reactance. 

In  short,  when  the  subject  matter  to  be  taught  is  extremely  complex  and  technical,  as 
it  is  in  E/E,  the  use  of  a  an  inexperienced  instructor  may  be  counterproductive. 

Interaction  Between  the  Course  Developers,  Instructors,  and  Observers 

The  absence  of  regular  contact  )>etween  the  JOBS  instructors  and  the  course 
developers  was  probably  detrimental  to  the  effort.  If  time  had  been  available  for  writers 
to  observe  the  conduct  of  instruction,  insights  into  student  and  instructor  interactions 
might  have  improved  the  quality  of  the  materials  prepared.  As  it  was,  writers  obtained 
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information  about  their  output  some  weeks  or  months  after  producing  it.  Even  then,  the 
feedback  was  second-  and  third-hand. 

Use  of  Overhead  Transparencies 


It  is  wasteful  to  use  transparencies  to  display  relatively  simple  concepts  like 
circularity,  parallelism,  perpendicularity,  etc.  It  would  be  better  for  the  instructor  to 
illustrate  such  concepts  on  the  board,  or  to  find  examples  of  them  in  the  classroom.  It  is 
often  worthwhile  to  display  long  passages  or  core  information  such  as  statements  of  rules 
or  definitions  of  new  concepts.  In  these  cases,  use  of  overhead  transparencies  relieves 
the  instructor  from  writing  on  the  board,  and  it  saves  student  time.  Also,  while  the 
"generalities"  are  available  in  the  SGs,  it  is  preferred  that  the  student's  attention  be  on 
the  instructor  rather  than  partly  on  the  instructor  and  partly  on  the  SG.  Nonetheless,  in 
light  of  the  cost  of  transparencies,  the  writer  should  consider  carefully  whether  a  given 
transparency  is  essential. 

Format  of  Instructor  Guide  (1G) 


Navy  specifications  call  for  a  three-column  format  for  the  major  portion  of  the  IG. 
The  three  columns  are  entitled  Outline  of  Instruction,  Instructor  Activity,  and  Student 
Activity.  (A  sample  page  from  an  1G  is  shown  in  Figure  A-7).  The  Student  Activity 
column  contains  little  significant  information  and  much  of  the  information  it  does  contain 
can  be  inferred  from  the  instructor  Activity  column,  since  student  activities  are  usually 
prompted  by  instructor  activity.  The  three  column  format,  printed  horizontally  on  the 
page,  with  most  of  the  information  massed  in  the  narrow  center  column,  made  use  of  the 
IG  unnecessarily  difficult.  This  format  also  required  the  instructor  to  periodically  turn 
the  IG,  which  was  quite  bulky,  from  horizontal  to  vertical  and  then  back  again. 

Role  of  Student  Guide  (SG) 

The  SG  was  designed  to  be  used  for  self-paced  instruction,  should  the  Navy  decide  to 
convert  the  JOBS  programs  to  the  self-study  approach.  NAVEDTRA  110  provides  general 
guidelines  for  using  SGs,  but  it  does  not  specify  how  they  should  be  used  in  an  instructor- 
led,  group-paced  program  such  as  30B5. 

When  technical  terms  were  being  taught,  the  students  made  full  use  of  their  SG.  In 
these  lessons,  the  students  were  directed  to  follow  along  in  their  SG  as  the  instructor 
conducted  the  class,  and  the  SG  was  fully  integrated  into  the  instruction. 

In  all  other  lessons,  with  a  few  minor  exceptions,  the  SGs  were  used  primarily  for 
reviewing  material  presented  by  the  instructor.  The  students  read  module  and  lesson 
overviews  at  the  start  of  the  lesson,  attended  to  the  material  presented  by  the  instructor, 
then  returned  to  the  SG,  reading  and  working  through  the  examples,  Practice  exercises 
were  taken  after  the  student  had  been  given  time  to  review,  in  the  SG,  the  material  just 
presented. 

In  practice,  there  was  considerable  deviation  from  the  model  just  described.  In 
addition  to  reading  the  overviews  at  the  start  of  the  lesson,  students  kept  their  SGs  open 
during  the  entire  lesson,  and,  to  varying  degrees,  shifted  their  attention  between  their  SG 
and  the  instructor.  Since  the  SGs  and  the  IGs  did  not  "track"  on  a  one-to-one  basis,  and 
since  the  ejamples  cited  in  the  SG  were  always  different  from  those  used  by  the 


instructor,  some  confusion  was  inevitable.  This  state  of  affairs  resulted  from  two  factors: 
first,  lack  of  instructor  insistence  that  the  SGs  be  used  as  specified  in  the  IG;  second,  the 
fact  that  lessons  on  terms  and  concepts  always  preceded  other  lessons,  thus  setting  a 
precedent  for  having  students  use  their  SG  throughout  the  entire  lesson. 

Instructors  Adherence  to  Specifications  in  Instructor  Guide 

The  IGs  contained  detailed  specifications  for  conducting  JOBS  classes,  and  classroom 
observers  alerted  .« true  tors  who  failed  to  adhere  to  these  specifications.  Despite  these 
precautions,  there  is  reason  to  believe  that,  to  varying  degrees,  instructors  deviated  from 
IG  specifications,  either  modifying  or  entirely  omitting  certain  activities,  or  inserting 
activities  not  specified  in  the  IG. 


CONCLUSIONS 

The  following  conclusions  are  based  on  the  implementation  and  evaluation  of  JOBS 
courses  for  the  PE,  OPS,  and  A/C  strands.  No  evaluation  results  were  available  for  E/E. 

•  Courses  of  instruction  can  be  developed  that  will  improve  selected  basic  S/Ks  of 
lower  aptitude  Navy  personnel. 

•  JOBS  training  can  enable  many  students  with  low  ASVAB  scores  to  complete 
Class  "A"  school  training.  It  is  assumed  that  these  students  could  not  have  completed  an 
"A"  school  without  their  JOBS  training. 

•  Students  gained  more  in  the  comprehension  of  technical  terms  and  passages  than 
in  mathematics. 


RECOMMENDATIONS 

The  following  recommendations  are  based  on  the  results  of  the  development  and 
implementation  of  the  four  JOBS  courses: 

0  Close  contact  should  be  established  and  maintained  between  the  course  develop¬ 
ers  and  "A”  schools  so  that  JOBS  courses  can  be  more  finely  tuned  to  the  needs  of  the 
students. 

0  Provisions  should  be  made  to  enable  course  developers  to  observe  the  conduct  of 
instruction  in  JOBS  classrooms. 

0  JOBS  courses  should  not  be  developed  for  complex,  highly  technical  subjects 
unless  instructors  with  experience  in  the  subject  matter  are  available. 

0  The  student  activity  column  of  the  IG  should  be  removed,  and  ail  material  on  the 
IG  should  bt.  presented  vertically  on  the  page.  Student  activities  that  warrant  special 
attention,  or  that  cannot  be  inferred  from  the  information  in  the  instructor  activity 
column,  can  be  presented  in  a  box  on  the  page. 

0  Overhead  transparencies  should  not  be  used  except  in  those  instances  where 
drawing  or  writing  on  the  board  would  require  too  much  artistic  skill  or  time. 
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SUPPLEMENTARY  INFORMATION  IN  ALPHABETICAL  ORDER 


ASVAB  Cutoff  Scores 


The  cutoff  scores  used  to  select  candidates  for  admission  to  either  a  Class  MAn  school 
or  a  JOBS  course  are  listed  in  Table  A-l 


Table  A-l 

ASVAB  Cutoff  Scores  for  Admission  to  JOBS  or  an  "A"  School 


ASVAB  Cutoff  Scores 

Strand 

ASVAB 

Subtests 

JOBS 

Qualification 

"A"  School 
Qualification 

Propulsion  Engineering 

MK  +  AI 

Under  94 

94  or  higher 

Operations 

WK  +  AR 

Under  97 

94  or  higher 

Administrative/Clerical 

WK  ♦  AR 

Under  99 

99  or  higher 

Electricity/Electronics 

MK  ♦  El  ♦ 

GE  ♦  AR 

190-224* 

225  or  higher 

aA  minimum  score  (190)  was  set  for  selection  as  a  JOBS-qualified  subject  for  the  E/E 
strand.  No  minimum  scores  were  set  for  JOBS-qualfied  subjects  for  the  other  strands. 


Legend: 

MK  =  Mathematical  Knowledge  El  =  Electronics  Information 

AI  -  Automotive  Information  GS  =  General  Science 

WK  =  Work  Knowledge  AR  =  Arithmetic  Reasoning 


Lessons  Prepared 

The  lessons  prepared  for  JOBS  are  listed  in  Table  A-2.  Lessons  that  are  otherwise 
identical  may  have  different  lesson  numbers,  depending  upon  the  course  in  which  they  are 
taught.  For  example,  the  lesson  entitled  "Add  Numbers"  is  taught  in  PE  Lesson  4.4,  OPS 
Lesson  3.1,  and  A/C  Lesson  3.1. 


A-l 


TabU  A-2 


Lessons  Prepared  for  each  Program  of  Instruction 


Module  Title  Lesson  Number _ 

Lesson/Skill  or  Knowledge/Task  PE  OPS  A/C  E/E 


Decimal  Numbers/Whoie  Numbers 

Add  numbers 
Subtract  numbers 
Multiply  numbers 
Divide  numbers 
Compute  a  percent  by  division 
Compute  a  percent  by  multiplication 
Solve  word  problems  involving 
decimals  and  whole  numbers 
Compute  an  average 

Decimal/Percentages 

Definition/examples  of  decimal 
numbers 

Definition/exsmples  of  percentages 
Label  place  values  in  decimal 
numbers 

Write  word  equivalents  of  decimal 
numbers 

Write  digit  equivalents  of  orally 
stated  decimal  numbers 
Convert  fractions  to  decimal 
numbers  mathematically 
Convert  fractions  to  decimal 
numbers  using  a  table 
Convert  decimal  numbers  to 
percentages 

Convert  percentages  to  decimal 
numbers 

Convert  decimal  numbers  to 
fractions 

Kotnd  off  decimal  numbers 
Fractions 

Definition/ exam  pies  of  key  terms 
Reduce  fractions  to  lowest  terms 
Add  fractions 
Subtract  fractions 
Multiply  fractions 
Divide  fractions 
Solve  math  word  problems 
Involving  fractions 


4.4 

3.1 

3.1 

— 

4.3 

3.1 

3.2 

— 

— 

3.1 

3.3 

— 

— 

3.1 

3.4 

— 

— 

— 

3.4 

— 

— 

— 

3.3 

— 

4.6 

3.0 

— 

3.2 

3.0 

— 

4.1. 1.1.1 

3.1.1. 1.1 

— 

3.1.1 

— 

— 

— 

3.1.1 

4.1.1. 1 

3. 1.1.1 

mm 

— 

4.1.1 

3.1.1 

— 

— 

4.1.2 

3.1.2 

— 

— 

4.2 

— 

- 

3.4 

4.3 

mm 

— 

— 

3.4 

3.1 

— 

— 

3.3 

3.2 

mm 

3.3 

— 

3.1.3 

3.4 

3.4.1 

2.1. 1.1 

4.1 

— 

— 

2.1.1 

— 

— 

— 

2.1 

— 

— 

— 

2.2 

— 

— 

— 

2.3 

— 

— 

— 

2.4 

_ . 

2.0 

A-2 


Table  A -2  (Continued) 


Module  Title  _ Lesson  Number _ 

Lesson/SkU  l  or  Knowledge /Task  PE  OPS  A/C  E/E 


Transferrin?  Key  Information  from 

Table  to  Form 

Locate  key  information  in  a  table 

1.0 

5.1 

Locate  key  information  on  a  form 

— 

5.2 

— 

— 

Transfer  key  information  from 
table  to  form 

„ 

5.0 

mm 

Responding  to  Programmed  Instruction 

Match  component  names  with 
descriptive  statements 

7.1 

6.1 

4.1 

12.1 

Select  an  appropriate  study  strategy 

7.2 

6.2 

4.2 

12.2 

Respond  to  programmed  instruction 

7.0 

6.0 

4.0 

12.0 

Comprehension  of  Propulsion  Engineering 
Materials 

Definitions  and  examples  of  key 
terms  related  to  energy 

6.1.1 

Comprehension  of  propulsion 
engineering  material  related  to 
energy 

6.1 

Definitions  and  examples  of  key 
terms  related  to  measurement 

6.2.1 

„ 

_ 

_ 

Comprehension  of  propulsion 
engineering  material  related  to 
measurement 

6.2 

Definitions  and  examples  of  key 
terms  related  to  components 

6.3.1 

„ 

Comprehension  of  propulsion 
engineerion  material  related  to 
components 

6.3 

Definitions  and  examples  of  key 
terms  related  to  maintenance 

6.4.1 

Comprehension  of  propulsion 
engineering  material  related  to 
maintenance 

6.4 

Comprehension  of  QM/05  Material 

Definitions  and  examples  of  key 
terms  related  to  measurement 

2.1.1 

Comprehension  of  QM/OS  material 
related  to  measurement 

2.1 

_ 

Definitions  and  examples  of  key 
terms  related  to  geometry 

„ 

2.2.1 

Comprehension  of  QM/OS  material 
related  to  geometry 

2.2 

Table  A -2  (Continued) 


Module  Title 

Lesson/Skill  or  Knowledge/Task 

PE 

Lesson  Number 

OPS  A/C 

E/E 

Comprehension  ol  QM/QS  Material 
(Continued) 

Definitions  and  examples  of  key 
terms  related  to  navigation 

2.3.1 

Comprehension  of  QM/OS  material 
related  to  navigation 

2.3 

Definitions  and  examples  of  key 
terms  related  to  relative  motion 

2.4.1 

Comprehension  of  QM/OS  material 
related  to  relative  motion 

2.4 

Comprehension  of  A/C  Material 

Definitions  and  examples  of  key 
terms  related  to  directives 

1.1.1 

Comprehension  of  A/C  material 
related  to  directives 

1.1 

Definitions  and  examples  of  key 
terms  related  to  correspondence 

1.2.1 

Comprehension  of  A/C  material 
related  to  correspondence 

_ 

1.2 

Definitions  and  examples  of  key 
terms  related  to  codes,  ships, 
and  supplies 

1.3.1 

Comprehension  of  A/C  material 
related  to  codes,  ships,  and 
supplies 

1.3 

Signed  Numbers 

Definitions/ examples  of  key  terms 

1.1.1 

Add  signed  numbers 

— 

— 

1.1 

Subtract  signed  numbers 

— 

— 

— 

1.2 

Multiply  signed  numbers 

— 

— 

— 

1.3 

Divide  signed  numbers 

— 

— 

— 

1.4 

Multiple  operations  with  signed 
numbers 

1.0 

Locate  Kev  Information  in  a  Diagram 
Identify  components  in  a  diagram 

2.1 

Find  path  of  flow  In  a  diagram 

2.2 

— 

— 

— 

Locate  Key  Information  in  a  Schematic 

Identify  components  in  a  schematic 

3.1 

Find  path  of  flow  in  a  schematic 

3.2 

— 

— 

— 

Table  A-2  (Continued) 


Module  Title 

Lesson/Skill  or  Knowledge/Task 

PE 

Lesson  Number 

OTS  A/C 

E/E 

Squares/Square  Roots 

Definition/enmples  of  key  terms 

4.1.1 

Calculate  squares  of  numbers 

— 

— 

— 

4.1 

Calculate  square  roots  of  numbers 

— 

— 

~ 

4.2 

Solve  math  problems  involving 
squares  and  square  roots 

— 

— 

— 

4.0 

Scientific  Notation 

Definitions/examples  of  key  terms 

5.1. 1.1 

Conversion  of  standard  notation  to 
scientific  notation 

m 

m 

5.1.1 

Conversion  of  scientific  notation 
to  standard  notation 

m 

5.1.2 

Addition  in  scientific  notation 

— 

— 

— 

5.1 

Subtraction  in  scientific  notation 

— 

— 

— 

5.2 

Multiplication  in  scientific  notation 

— 

— 

— 

5.3 

Division  in  scientific  notation 

— 

— 

— 

5.4 

Square  roots  in  scientific  notation 

— 

— 

— 

5.5 

Multiple  operation  problems  in 
scientific  notation 

— 

— 

— 

5.0 

Solving  Word  Problems  Using  Formulas 
Definition/examples  of  variables 

3.3.1 

Solve  formulas  for  a  specified 
variable 

_  m 

3.3 

-L  r 

Select  units  of  measurement  for 
speed,  distance,  and  time 

3.4.1 

Substitute  data  in  a  formula 

— 

3.4 

— 

— 

Solve  word  problems  using  formulas 

— 

3.0 

— 

— 

Metric  Prefixes 

Match  metric  prefixes  and  powers 
of  ten 

6.1.1 

Convert  units  of  measure  within 
the  metric  system 

,  _ 

m  m 

6.1.2 

Add  using  metric  prefixes 

— 

— 

— 

6.1 

Subtract  using  metric  prefixes 

— 

— 

— 

6.2 

Multiply  using  metric  prefixes 

— 

— 

— 

6.3 

Divide  using  metric  prefixes 

— 

— 

— 

6.4 

Perform  multiple  operations  using 
metric  prefixes 

— 

— 

— 

6.0 

Formulas  and  Variational  Analysis 

Addition  and  subtraction  in  formulas 

7.1. 1.1.1 

Multiplication  and  division 

— 

— 

— 

7. 1.1.2 
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Table  A -2  (Continued) 


Module  Title 

Lesson/Skill  or  Knowledge/Task 

PE 

Lesson  Number 

OPS  A/C 

E/E 

Formulas  and  Variational  Analysis 
(Continued) 

Squares  in  formulas 

7.1.1 

Square  roots  in  formulas 

— 

— 

— 

7.1.2 

Reciprocal  formulas 

— 

— 

— 

7.1.3 

Product  over  sum  formulas 

— 

— 

— 

7.1.4 

Formulas  requiring  a  combination 
of  operations 

m  - 

7.1 

Current  flow  in  a  schematic 

— 

— 

— 

7.2 

Formulas  and  variational  analysis 

— 

— 

— 

7.0 

Solving  Word  Problems  Involving  Arcs 

Select  units  of  measurement  for  arcs 

4.1.1. 1 

Convert  among  degrees,  minutes,  and 
seconds 

__ 

4.1.1 

m  a 

Convert  degrees  and  minutes  to 
decimal  form 

_ 

4.1.2 

_ 

Convert  decimal  form  to  degrees  and 
minutes 

_ 

4.1.3 

m  m 

Add  arcs 

— 

4.1 

— 

— 

Subtract  arcs 

— 

4.2 

— 

~ 

Solve  a  word  problem  involving  arcs 

— 

4.0 

— 

— 

Graphs 

Find  the  value  of  a  point  on  a 
plotted  line 

8.1 

Determine  a  trend  represented  by 
a  plotted  line 

..  _ 

m  . 

.  - 

8.2 

Determine  a  relationship  represented 
by  a  plotted  line 

— 

— 

— 

8.3 

Covarying  Relationships 

Table  representations  of  covarying 
relationships 

9.1 

Graph  representations  of  covarying 
relationships 

— 

9.2 

Formula  representations  of  covarying 
relationships 

— 

— 

— 

9.3 

Trigonometry 

Definitions  and  examples  of  key  terms 

10.1.1.1 

Solve  for  unknown  sides  of  right 
triangles 

_  T 

m 

_ 

10.1 

Solve  for  uiknown  angels  of  right 
triangles 

— 

— 

— 

10.2 
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Table  A -2  (Continued) 


Module  Title 

Lesson/Skill  or  Knowledge/Task 


Take  Notes  from  an  Oral  Presentation 


tten 


Identify  the  definition  of  a  main 
idea  and  supporting  ideas 
Write  the  main  idea  of  a  paragraph 
Identify  the  definition  of  a 
supporting  idea 
List  the  supporting  ideas  of  a 
paragraph 

List  the  main  ideas  and  supporting 
ideas  in  the  correct  form  for 
note  taking 

Write  the  main  ideas  and  supporting 
ideas  in  a  brief,  concise  manner 

Find  Information  in  Administrative 


lerical  Publications 


Find  information  in  extract  from 
A/C  publications 
Alphabetize  key  words 
Find  relevant  page,  paragraph, 
or  article  number  in  A/C  publica 
tion  index 

Find  information  in  publications 
Read  Micrometers 


Convert  sleeve  tick  marks  to  numbers 
and  words 

Convert  thimble  tick  marks  to 
numbers  and  words 
Add  sleeve  and  thimble  values 

Follow  Independent  Study  Procedures 


Identify  components  of  lesson 
assignment 

Select  an  appropriate  study  strategy 
Follow  independent  study  procedures 
and  complete  "A"  school  lesson 
assignments 


Lesson  Number 


Table  A-2  (Continued) 


Module  Title 

Lesson/Skill  or  Knowledge/Task 

PE 

Lesson  Number 

OPS  A/C 

E/E 

Comprehension  of  Materials  Related 
to  Electricity  and  felectronics 

Definitions  and  examples  of  non¬ 
technical  terms 

11.1.1 

Comprehension  of  E/E  materials 
containing  non- technical  terms 

m  m 

^  r 

_  _ 

11.1 

Definitions  and  examples  of  key  terms 
related  to  electricity 

m  _ 

11.2.1 

Comprehension  of  E/E  materials 
containing  electricity  terms 

— 

11.2 

Definitions  and  examples  of  key  terms 
related  to  electronics 

m 

_ 

11.3.1 

Comprehension  of  E/E  materials 
containing  electronics  terms 

— 

— 

— 

11.3 

Lesson  Specification 

A  Lesson  Specification  sheet  was  prepared  for  each  lesson  (Figure  A-l).  The  Lesson 
Title,  Lesson  Number,  Instructional  Time,  and  Lesson  Objective  were  identical  to  those 
stated  in  TRAOR.  The  "generality"  passage  was  the  first  of  two  new  elements  introduced 
in  the  research  and  development  process.  The  "generality"  was  a  clear  statement  of  the 
steps  that  must  be  performed  by  the  student  in  order  to  accomplish  the  lesson's  objective. 
When  the  objective  of  the  lesson  was  to  recognize  or  write  the  definition  of  a  term,  the 
"generality"  was  the  definition  rather  than  a  set  of  procedural  steps. 

The  "Special  Teaching  Points"  passage  was  the  second  new  element  introduced  in  the 
research  and  development  process.  It  consisted  of  special  points  of  information  that  the 
researchers  felt  were  important  but  could  not  conveniently  be  included  within  the 
generality.  Not  all  Lesson  Specification  sheets  contained  "Special  Teaching  Points." 

Sample  test  items,  with  answers,  were  included  in  the  Lesson  Specification  sheets. 
They  were  similar  to,  but  not  identical  with,  the  sample  test  items  in  the  TRAOR. 

Module  Specification 

A  Module  Specification  sheet  was  prepared  for  every  module  (Figure  A -2).  The 
Module  Title  and  Module  Number  were  identical  to  those  stated  in  the  TRAOR.  The 
Introduction  provided  the  rationale  for  including  the  material  in  the  course. 

Overhead  Transparencies 

Figures  A-3  and  A-4  are  examples  of  overhead  transparencies  developed  for  JOBS. 
Practice  Exercises 

Each  lesson  in  the  SG  contained  practice  exercises  of  various  types:  fill-in,  multiple 
choice,  matching,  constructed  response,  and  true/false.  Students  made  all  entries  on 
separate  sheets  of  paper  distributed  by  the  instructor,  rather  than  writing  in  the  SGs 
themselves.  Students  were  allowed  to  refer  to  their  SGs,  and  to  receive  help  from  their 
instructor,  when  completing  the  practice  exercises.  The  IG  contained  the  same  exercises, 
with  the  answers  shown.  Examples  of  practice  exercises  are  shown  on  pages  A-2I,  A-22, 
and  A-34. 

P  cessment  Batteries 

te«ts  in  each  Preassessment  Battery,  and  the  numbers  of  items  on  each  test,  are 
.e  A-3. 

examples  of  terms  included  on  the  preassessment  batteries  are  listed  below. 


Propulsion 

Engineering 


Operations 


Administrative/ 

Clerical 


Electricity/ 

Electronics 


flange 

calibrate 

inertia 


simultaneous 

vector 

meridians 


concur 
in  lieu  of 
requisition 


diligence 

dielectric 

watt 


LESSON  SPECIFICATION 


LESSON  TITLE: 


X)  1  v 1 ng  word  Problems  Involving  Arci 


LESSON  NLMER: 

INSTRUCTIONAL  TIME: 

DATE  PREPARED: 


4.0 

3.S  hours 

17  August  1979 


LESSON  OBJECTIVE: 

Given  4  word  problem  Involving  arcs,  solve  the  problem  using  the  epproprlete 
mathematical  operation,  converting  where  required.  Four  out  of  five  1  teas  mill  be 
correct. 


GENERALITY: 

To  solve  problems  Involving  arcs,  use  the  following  steps: 

1.  Determine  the  mathematical  operation  required. 

2.  Decide  If  the  arcs  are  tipresstd  In  the  same  units  and  convert  arcs  to  same 

units  if  necessary. 

3.  Line  up  the  numcers  correctly. 

4.  Perform  the  operation. 

5.  Put  answer  In  form  asked  for. 


SAMPLE  TEST  ITEMS: 

1.  What  Is  the  sum  of  one  arc  of  16°  33'  17"  and  anotherarc  of  15°  12'  13"? 


2.  What  is  the  final  arc  length  (f  an  arc  of  50°  15'  30"  Is  reduced  by  10°  ID'  IS" 


Figure  A-l.  Lesson  specification  for  OPS  strand  (typical), 


MODULE  SPECIFICATION 


MODULE  TITLE:  Sdlve  t  tto rd  Problem  Involving  Ares 

MODULE  NUMBER :  4.0 

INSTRUCT IONAL  TINE:  IB  hours  ( Includes  3.5  Hours  practice) 

DATE  PREPAREC:  17  August  1979 

INTRODUCTION: 

This  module  contains  seven  objectives,  Including  the  terminal  objective. 

The  purpose  of  this  module  Is  to  Instruct  JOBS  students  in  fundamental  math 
skills  related  co  working  with  arcs.  Adding  and  subtracting  degrees  Is  used 
regularly  In  QM  "A*  School  For  setting  up  navigational  charts  and  Is  used  In 
OS  "A*  School  for  setting  up  a  circular  screen.  Adding  and  subtracting  degrees 
IS  also  necessary  In  Charting  direction  and  distance  traveled  to  determine  where 
your  ship  Is  located  In  relation  to  where  It  Is  ordered.  Converting  arc  measures 
to  decimals  and  vice  versa  <s  used  in  ’A*  School  whenever  degrees  are  broken 
down  Into  minutes  and  seconds  or  In  converting  seconds  to  degrees  or  minutes. 

As  Indicated  by  the  pre-assessment  test,  JOBS-qual Ifled  students  performed 
poorly  on  converting  arc  measures  {«  •  191)  and  poorly  on  adding  and  subtracting 
degrees  (i  •  SOS). 


Figure  A-2.  Module  specification  for  OPS  strand  (typical). 


A— 1 1 


Figure  A -3.  Overhead  projection  designed  to  compare  different  but  related  concepts 


Table  A-3 


Preass  essment  Battery  Tests 


Battery 

Test  Title 

Number  of 
Items  in  Test 

PE 

Scales/ Mat  h/Visuais/ Literacy 

56 

PE 

Vocabulary  and  Tables 

96 

OPS 

Finctional  Literacy 

66 

OPS 

Basic  Science  Concepts:  A 

95 

OPS 

Basic  Science  Concepts:  B 

95 

OPS 

Basic  Mathematics 

70 

A/C 

Basic  Concepts:  A 

90 

A/C 

Basic  Concepts:  B 

90 

A/C 

Using  Publication 

67 

A/C 

Filling  out  Forms/Computations 

20 

E/E 

Mathematics:  Phase  I 

63 

E/E 

Concepts  and  Relationships:  Phase  I 

87 

E/E 

Mathematics:  Phase  n 

132 

E/E 

Concepts  and  Relationships:  Phase  II 

226 

The  numbers  of  subjects  given  the  preassessment  batteries  are  listed  in  Table  A-6. 
Programmed  Instruction 

Programmed  instruction  for  the  PE,  OPS,  and  E/E  strands  followed  the  conventional 
format:  the  student  was  given  bits  of  information,  responded  to  a  question,  and  then 
received  immediate  feedback  by  comparing  his  answer  with  that  given  in  the  text.  There 
was  an  important  difference,  however,  in  the  way  programmed  instructions  were 
presented  in  the  A/C  strand.  The  A/C  students  were  not  given  feedback  uitil  they  had 
answered  a  series  of  questions.  When  the  feedback  occurred,  it  was  given  by  the 
instructor,  and  the  students  learned  only  that  their  answers  had  been  correct  or  incorrect. 

Progress  T csts 

Each  lesson  contained  a  progress  test  designed  to  measure  the  student's  mastery  of 
the  material  presented  in  the  lesson.  The  progress  test  was  distributed  by  the  instructor, 
and  the  students  could  not  refer  to  their  SGs  when  taking  the  test.  The  IC  contained 
copies  of  all  progress  tests,  with  answers.  The  format  of  the  progress  tests  was  similar  to 
that  of  the  practice  exercises.  Pages  A -30  and  A -31  show  pages  from  a  typical  progress 
test. 


Table  A -4 


Numbers  of  Subjects  Given  Preassessment  Batteries 


Number  of  Subjects4 

Preassessment 

Battery/Strand 

JOBS 

Qualified 

"A"  School 
Qualified 

Propulsion  Engineering 

57 

124 

Operations 

44 

52 

Administrative/Clerical 

98 

60 

Electricity/Electronics 

49 

55 

Totals 

248 

291 

aSince  not  all  subjects  took  all  parts  of  the  preassessment  battery  for 
their  particular  strand,  the  N  for  any  particular  part  of  a  preassess¬ 
ment  battery  was  usually  less  than  that  shown  in  the  table. 


Remediation  Exercises  and  Tests 


The  formats  of  the  remediation  exercises  and  tests  were  similar  to  those  used  for 
practice  exercises  and  progress  tests.  Copies  of  the  remediation  exercises,  with  answers, 
were  included  in  the  IGs. 

Revisions  Reports 

After  the  preliminary  courses  had  been  implemented,  revisions  reports  were  prepared 
for  the  PE,  OPS,  and  A/C  courses.  Each  revisions  report  explained  the  revision 
philosophy,  the  general  revisions  across  the  course,  and  the  specific  revisions  by  lesson. 
The  philosophy  stated  that  changes  would  be  made  on  the  basis  of  (1)  previously  agreed- 
upon  modifications,  (2)  analysis  of  student  performance  on  all  progress  tests  and 
postcourse  tests,  and  (3)  comments  from  instructors  and  classroom  observers. 

The  general  revisions  section  listed  broad  categories  such  as  "provide  greater  variety 
in  testing  format,"  "provide  more  than  five  test  items  for  progress  tests,”  or  "use  proper 
terminology  when  referring  to  a  naval  vessel."  By  far  the  largest  section  of  each  report, 
however,  dealt  with  specific  revisions.  These  changes  were  reported  by  lesson  title  and 
included  identification  of  the  problem,  data  source,  extent  of  revision,  and  the  rationale 
for  making  or  not  making  the  suggested  revision.  Figure  A-5  is  a  sample  page  from  a 
revisions  report. 


Lesson  4.1  Converting  fractions  to  decimals  Using  a  Chert 


1.  "Perhaps  4.1.2  should  be  made  prerequisite  to  4.1  or  at  the  very  least, 

reducing  of  multiples  of  Z  should  be  covered  In  4.1  since  fractions  at 

lowest  terms  are  required  to  use  the  chart." 

a.  Data  Source:  NPROC  review  convents  to  Revision  Report,  22  January  80. 

b.  Extent  of  Revision:  The  material  In  lesson  4.2  will  be  taught  prior 
to  4.1,  In  other  words  the  lessons  will  be  reversed. 

c.  Rationale:  After  discussion  with  NPRDC  (S  February  80),  It  was  de¬ 
cided  that  the  solution  to  this  probleei  could  best  be  found  by 
revising  the  teaching  order  of  Lessons  4.1  and  4.2.  Further,  the 
above  consent  was  made  In  response  to  a  t /oographlcal  error  (4.1.2 
Instead  of  4.2)  In  the  Draft  Revisions  Report. 

2.  "Need  expanded  section  on  reducing  fractions.  More  practice  Items." 

a.  Data  Source:  NPRDC  letter  1  November  79 

b.  Extent  of  Revision:  An  expanded  section  on  reducing  fractions  will 
be  Included  under  Step  2  of  the  Generality. 

c.  Rationale:  Teacher  Input,  via  NPRDC,  Indicates  that  the  revision 
Is  necessary. 

3.  “Need  section  on  recognizing  Improper  .,ctions." 

a.  Oata  Source:  NPROC  letter  of  1  November  79 

b.  Extent  of  Revision:  None 

c.  Rationale:  JOBS  Instruction  reflects  "A"  School  Instruction  in 
that  It  provides  prerequisites.  Marking  with  fractions  Is  a  part 
of  JOBS  because  students  will  be  using  machinists  scales  In  "A" 
School.  A  machinists  scale  will  never  give  a  readlna  that  Is  an 
Improper  fraction  because  It  measures  parts  of  a  whole  number. 
Therefore,  Improper  fractions  should  not  be  dealt  with  In  JOBS 
since  they  will  not  be  encountered  In  "A"  School. 

4.  “Need  section  on  how  students  can  check  the  accuracy  of  their  work." 

a.  Data  Source:  NPROC  letter  1  November  79 

b.  Extent  of  Revision:  A  section  will  be  Included  after  ell  steps  of 
the  generality  havo  been  presented.  This  section  will  teach  stu¬ 
dents  to  check  their  work  through  mathematical  conversion  of  a 
fraction  to  a  decimal. 

c.  Rationale:  Teacher  Input,  via  NPRDC,  Indicates  that  the  revision  Is 
necessary. 


Figure  A-5.  Page  from  a  revisions  report  (typical). 
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Student  Guide  (SG) 

The  SG  incJuded  examples  showing  the  student  how  to  perform  tasks  covered  in  each 
lesson.  The  SG's  examples  were  always  different  from  those  in  the  IG.  The  SGs  used  in 
the  PE,  OPS,  and  A/C  courses  contained  glossaries  of  the  technical  terms  found  in  the 
corresponding  Class  "A"  school  materials.  These  glossaries,  which  the  students  took  with 
them  to  Class  "A"  schools,  included  far  more  terms  than  were  taught  in  the  30BS 
program. 

Students  were  directed  to  read  and  work  through  the  examples  in  their  SG  after  the 
instructors  had  completed  their  instruction.  The  SG  could  be  used  by  students  to  preview 
or  review  a  class  or  to  make  up  an  instructor-conducted  class  that  they  missed.  Only 
practice  exercises  were  included  in  the  SG.  Supplementary  exercises,  progress  tests, 
remediation  exercises,  and  remediation  tests  were  distributed  by  the  instructor. 

Supplementary  Exercises 

The  supplementary  exercises  prepared  for  PE,  OPS,  and  A/C  focused  on  teaching 
terms  and  took  the  form  of  crossword  puzzles,  syllable  scrambles,  and  word  trees. 
(Supplementary  exercises  were  not  prepared  for  the  E/E  course  because  of  time 
limitations.)  The  exercises  were  administered  after  the  students  had  completed  the 
practice  exercises  but  before  they  had  taken  the  progress  test  for  the  lesson.  Sample 
pages  from  a  supplementary  exercise  are  shown  on  pages  A-23  and  A-24. 

Terms  Taught  in  the  PE  Course 

Table  A-5  lists  the  technical  terms  taught  in  the  PE  course.  Similar  lists  were 
prepared  for  the  other  strands. 

Strategy  for  Teaching  Technical  Terms:  First  Lesson 

Two  lessons  were  prepared  for  each  cluster  of  terms.  In  the  first  lesson,  students 
were  given  definitions,  examples,  non-examples,  and  alternate  forms  of  terms  in  the 
segment  being  taught.  The  significance  of  each  term  was  explained  and  the  students  were 
required  to  generate  eramples  of  the  term's  usage  (Figures  A-6  and  A-7). 

After  receiving  instruction,  the  student  performed  practice  exercises.  The  first  part 
of  each  practice  exercise  required  the  student  to  match  a  list  of  terms  with  a  list  of 
definitions  (Figure  A-8).  The  second  part  required  the  student  to  match  the  list  of  terms 
with  a  list  of  unencouitered  examples  (Figure  A-9). 

After  receiving  a  critique  on  the  Practice  Exercise,  the  student  completed  the 
supplementary  exercises  (Figures  A-10  and  A-l  1).  After  receiving  a  critique  on  the 
supplementary  exercises,  the  student  read  a  simple  passage,  the  "relationship"  passage, 
that  integrated  all  of  the  terms  in  the  segment  (Figure  A-12). 

After  they  had  read  the  "relationship"  passage,  the  instructor  questioned  the  students 
and  then  directed  them  to  generate  sentences  using  terms  found  in  the  passage.  The  IGs 
included  sample  questions  to  be  asked  and  sample  sentences  to  be  generated  (Figure  A- 
13). 


The  final  phase  in  teaching  each  segment  was  the  diagram/summary  (Figure  A-14). 
this  was  a  visual  representation  showing  the  relationship  between  the  terms  found  in  the 
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Table  A-5 


Terms  Taught  in  the  PE  Course 


Cluster  Segment  1  Segment  2 


1  Energy 


II  Measurement 


III  Components 


IV  Maintenance 


molecule 

energy 

heat 

dissipate 

discharge 

convection 

radiation 

thermal  energy 

volatile 

atmospheric  pressure 

vacuum 

PSIG 

absolute  pressure 

fluctuation 

BTU 

revolution 

RPM 

viscosity 

cylinder 

reciprocate 

linkage 

throttle 

propulsion 

casing 

auxiliary 

rotary 

shim 

ballast 

deteriorate 

corrosion 

alignment 

vibration 

friction 

abrasion 

erosion 

bind 

deaerate 


gravity 

centrifugal  force 

suction 

Inertia 

potential  energy 
leverage 
kinetic  energy 
torque 

hydraulic  pressure 

diameter 

equivalent 

graduation 

increment 

linear 

calibrate 

tolerance 

parameter 

volume 

fitting 

right  angle 

flange 

offset 

junction 

seal 

gasket 

bypass 

alloy 

bimetallic 
chemically  stable 

solution 

impurities 

contaminated 

filter 

sediment 

residue 

brackish 

bilge 

rupture 

seepage 


A-1S 


All  tuOltancat  In  tha  tenld  ir»  aada  up  of  aolaculat  -  froa  th*  tlnlatt  nut  on 
*  dl«Ml  anfino  te  tha  l«pp«tt  aircraft  ctrrlar.  MolaculQl  ara  to  mil  that 
thoy  cannot  auan  b«  taan  through  aott  alcroscopat. 


MOLECULE 

Mallfst  partlda  of  aattaf  (conutnlnfl  aero  than  on* 
ttaa)  urn  still  n*t  tha  taaa  phytical  curtcurtttlct 
of  that  not tar 


Luaplat  of  MOLECULE: 


1.  Th*  taallait  partlcla  of  aur  contlttt  of  2  itaa 
of  hydrogan  and  1  a tea  of  oty?ar. 


2.  Tha  taallait  bit  of  carbon  dloxlda  contlttt  of  1  atca 
of  carton  and  2  a teat  of  oxyqan. 


3. 


p,': '-'x'o, 

/  >  /rvsvTi  \  '  /  •  /rvcvTN  \  \  /  /  O)  \  \ 


\  \  i  i 


i  i  r000jK  i  *  i  i  A*Xjl*X*A.  i  1  1  A  fO-oVl)  A  * 

t  \  u00  ; ;  v  \  G0G  / « \  t  7 

d.'-;--;;® 


I  emu  Bran  *  t  a  tub  atom  • 

•  l  «aau  v  cmwi  ototioc  (cb*> 


1  camoh  a  to 


MOtt  EXAMPLES: 


OUTIINT  Of  IRSTMICTION 


IHSTMCTOA  ACT  IT  I  TV 


STUUCH1  ACTIVITY 


III.  CiplahatlOA/DaaonttralloA 

A  Instruction  •  Siyant  1 

1  Molacula 

MDUCIMi 

a.  Introduction 

Explain  that  avarythlog,  froa  tha 
taallatt  grain  of  a and  to  an  air¬ 
craft  carrier,  la  aada  t*  of 
aolaculat. 

Hatch  board/I UtWproaounc a  word. 

Maaa  atudaau  road  daftalttao  la 

S.C. 

hood  S.6. 

b.  Paftnltlon 

SMALLEST  9 AIT  1CLE  Of  MinU  (COM- 
TAIH1HC  NDAE  THAN  OME  ATOM)  THAT 

STILL  HAS  THE  SAME  PHYSICAL  CHAi- 
AC  TCI  1  ST  ICS  Of  THAT  MATTE* 

c.  Eaaaplo 

Shaw  OH  E.t.l  A  (least  on  tcroon). 

Explain  that  CCl4  tha  foraula 

for  carbon  lotracMorldo,  aoana  4 
atoai  of  chlorlno,  ond  1  otoa  of 
carbon.  Thlt  aakaa  up  ono  aolocula 
of  carbon  tatrochlorldt. 

Explain  that  H^O.  tha  foraula 

for  in  tor,  at  ana  I  atoaa  hydro¬ 
gen,  ond  1  otoa  of  oxygon.  Thta 
nakat  up  ona  aoltcula  of  water. 

Hatch  board  ond  Itatan. 

OUTlINC  Of  IRSTAUCTIQH 


IMSTKICTM  ACTIVITY 


STUM VI  ACTIVITY 


d.  Vwi-wtapla 


leftr  to  OH  t.li  A. 

talnd  student  Ui(  nlKulti  An 
mA  of  ATOMS  *nd  that  tha  ATOMS 
coablne  with  each  other  l»  Mko 
aolaculat. 

Explain  Shot  •  drop  of  water,  a 
grain  of  lilt,  and  a  particle  of 
gaa  *ach  contain  allltont  of  aole- 
culet. 


Hatch  board  and  lltttn 


*.  Student  generated 
«aeaple/t>nonya/ 
tantanca 


explain  that  aolaculat  and  atoaa 
cannot  ba  toon  with  tha  nakad  ayo 
but  can  ba  aaan  with  tpoefal  alc- 
rotcapat. 

Explain  that  thara  ara  92  dtffarant 
klndt  of  natural  at oat  In  tha  unl- 
varta,  and  that  thara  ora  toaa  aa«r 
aada  atoaa. 

Encouraga  students  In  coat  up  with 
thalr  own  axaaplaa.  Olscust  tha 
approprlatanaia  and  dtract  than  to 
wrltt  In  thalr  S.C. 


Offor  axaaplaa,  dlacuaa  and  write 
axaaplaa  In  S.6. 


PRACTICE  EXERCISE  6.1.1 
Savant  I:  Definitions 


Directions:  Hatch  tha  tarns  and  definitions  by  piecing  tha  latter  of  each 
ter*  neat  to  tha  correct  definition.  Note  that  there  are  two 
■ore  tares  than  there  are  definitions.  Two  of  the  teres  will 
not  be  used. 


Definitions  Teres 


1. 

tha  transfer  of  heat  by  wares  or  rays  In  a 

straight  Una  free  a  source 

a. 

conduction 

z. 

saallest  particle  of  natter  (containing 

acre  than  one  atpe)  that  still  has  the 

b. 

convection 

mm  physical  charactarlsttcs  of  that 

natter 

c. 

discharge 

3. 

the  capacity  for  doing  wort  or  producing 

d. 

dissipate 

an  effect 

a. 

energy 

4. 

energy  associated  with  the  notion  of 

noleculas 

f. 

heat 

S. 

to  scatter;  to  disperse;  to  naka  dis¬ 

g. 

no 1 ecu la 

appear 

h. 

pressure 

6. 

tha  ease  with  which  a  liquid  evaporates 

1 . 

to  throw  off;  to  send  out  under  pressure 

i. 

radiation 

or  by  force 

J. 

thermal  energy 

8. 

energy  found  In  heat,  because  of 

k. 

volatile 

the  rapid  anvanent  of  noleculec 

». 

the  transfer  of  nest  by  tha  vertical  circu¬ 

lation  of  nolacules  In  a  liquid  or  gas 

Figure  A-S.  Practice  exercise,  definitions,  from  student  guide  (typical). 


I 

/ 
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Figure  A-9 


PRACTICE  EXERCISE  6.1.1 
Segment  [:  Eieaplea 


Directions:  Match  the  tint  end  iincltl  by  placing  the  Uttar  sf  each  term 
nait  to  tha  corract  aiampU.  Note  that  thara  ara  two  aora  terms 
than  thara  ara  eiamplat.  Two  of  tha  tarwi  will  not  ba  jied . 


PART  1 


EwpUi  Ii£SL 


1. 

tha  capacity  of  <  turbine  to  drive 

«. 

conduction 

a  thlp 

b. 

convection 

i. 

the  temperature  intlda  tha  oven  In 
the  main  galley 

c. 

discharge 

3. 

forcing  eihauat  gaaaa  out  of  an 

d. 

energy 

angina 

t. 

fl  enable 

4. 

wave*  sf  heat  leaving  a  tun  lamp 

f. 

heat 

s. 

tha  heating  of  water  on  a  ttova 

9- 

radiation 

PART  2 


Eiaatlai 

_ 1.  sodium  chloride:  had.  consisting 

”  of  <  a  to*  of  loom*  ano  I  a  to*  of 
chloride 

_ _  z.  kerosene  evaporating  on  tha  back 

_  3.  whan  cold  water  u  allied  with  hot 

water,  tha  cold  water  becomes  hottar. 

_  4.  a  geyiar  In  rellowttone  Park 

_  *•  heat  rlalng  fro*  a  kitchen  ttova 


Tanas 

centrifugal  force 

convection 

dissipate 

molecule 

auction 

thermal  energy 

volatile 


Practice  exercise,  rencountered  examples,  from  student  guide  (typical) 
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Figure  A- 


SumEhENTAAY  EXERCISE  6.1.1 
Segment  I 
Crossword  Puul* 

Directions:  fill  In  th*  crossword  puttie  below. 


1 10  ll  ft 


sSEESI 


ACROSS  DOWN 


1.  to  throw  off;  to  send  out  1. 

under  pressure  or  by  fore* 

2.  th*  tr«n»f*r  of  heet  by 
waves  In  a  straight  line 

fro*  <  source  , 


3.  energy  associated  with  th* 
motion  of  molecules 


4.  energy  found  In  heit  because 

of  the  rapid  movement  of  A. 

molecules 

5.  to  scatter;  to  disperse;  to 
nek*  dlsappeer 


the  transfer  of  heat  by  the  vertical 
circulation  of  molecules  In  *  liquid 
or  ges 


the  capacity  for  doing  work  or  producing 
an  effect 

smallest  particle  of  natter  (containing 
nor*  than  one  atom)  that  still  has  th* 
same  physical  characteristics  of  that 

matter 


th*  ease  with  which  liquid  evaporates 


0.  Supplementary  exercise,  crossword  puzzle,  from  student  guide  (typical) 
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SUmOCNTMV  EXERCISE  <.1.1 
I 

Syllabi*  Scraaftl* 


Olrgctiont:  Unscrawbl*  the  syllabi**  of  th*  words  and  writ*  tb*  word  on  tM 
lift*  not  to  th*  dtflnltlon. 


1. 

tior.-v«c-con 

th*  transfar  of  Mat  by  tM 
vortical  circulation  of  aol- 
*cu1*s  in  a  liquid  or  pas 

toflnacUfla - 

2. 

hta* 

•n*rqy  assoctatad  with  tM 
■oinaant  of  aoloculat 

.  fit  .  _ _ 

3. 

■al-th*r  n*r-»-jy 

•n*rqy  found  in  Mat  bocaui* 
of  tM  rapid  novaMant  of  «ol- 
culas 

Mmi  tnwrnv - 

4. 

pata-sl-dl, 

to  scattar;  to  disp«raa;  to 
Mfc*  disappear 

.  flUilattd _ 

i. 

•r-tn-fly 

tM  capacity  for  doinq  wort 
or  producing  an  *ff*ct 

.  imrflx - 

t. 

0-t11*-VOl 

tftt  IIU  With  MftlCIt  1  iQUltf 
•viporiUI 

-yalttUs - 

7. 

a-dl-rt-tton 

tM  transfer  of  Mat  by  wavat 
or  rays  in  a  straight  lln* 
from  tM  tourc* 

radiation 

8. 

cMrj«-d1s 

to  throw  off;  to  s*nd  out 
und«r  prassur*  or  by  fore* 

dlscMrg* 

9. 

l*-*o-cvl» 

to* Mast  partlcl*  of  «ntt*r 
(containinp  nor*  than  on* 
a  tow)  tnat  still  has  tM  saoi* 
physical  characuristict 
of  that  oat  Ur 

■olacwl* 

Figure  A-ll.  Supplementary  exercise,  syllable  scramble,  from  student  guide  (typical) 


ttii  yf  IM  um 

Tho  tarn  related  to  haat  and  IU  uaaa,  which  you  Ju»t  learned  In  tMi  letton, 
•lit  ha  Ip  yeti  In  H  *A*  School  when  atudylng  about  tha  aaln  angina,  tha  bol  Ian , 
and  aany  of  tha  other  part*  of  tha  chip  that  give  It  power. 

All  aubattncat  art  aada  <41  of  acloculat.  wan  that  a  aelaculaa  ao«a  around, 
two  thlngt  occur:  boat  la  produced,  and  thU  haat.  In  turn,  craatat  anarjr 
It  <<  energy  that  powert  ahipi. 

In  oroar  for  haat  energy  (tharoal  onarov)  to  be  uaad  effectively,  H  auat  ba 
tranefarrad  froa  one  tource  ta  another.  Thera  era  three  way*  In  which  thlt 
occurt:  by  convection,  radiation,  and  conduction.  Theta  three  type*  of  heat 
trentfer  can  be  eipliliad  by  utlng  the  taM  aiaapla.  for  Initanct,  If  yoa 
were  to  touch  a  boiler  dltcharalnc  ttaaa,  you  would  fee)  haat  by  Beans  of 
conduction.  If  you  ware  to  hold  your  hand  one  foot  away  free  the  boiler, 
your  hand  would  becoee  ware  bacauie  of  radiation.  If  you  were  to  feel  haat 
while  ■ tending  twenty  feat  away  froa  the  boiler,  that  would  ba  an  example  of 

ggnvgll.gn. 

Whan  haat  1l  traniferred.  toae  dlttlpatlon  alwayt  occur  1.  In  other  worda,  in 
object  being  hgeted  It  never  at  hot  at  the  object  which  It  heating  It. 

Meat  net  toae  very  miereatlng  effects  on  certain  tubitencai.  water  normally 
dcei  not  avaporatt  very  quickly.  If  you  were  to  put  two  pa.11  of  wetor  slat  by 
lido,  It  would  taka  quite  a  while  for  thoa  to  ovoporate.  Thoroforo,  you  con 
lay  that  water  It  not  vory  volatl 1  a .  Howovtr,  If  you  ware  to  haat  one  of  tha 
pant  of  wettr  to  tha  boiling  point,  tht  wattr  In  thol  pan  would  tveporite  auch 
aore  quickly  tnan  tne  wattr  In  tha  outer  pan.  Therefore,  you  can  tty  that 
haat  Increetet  tr.e  volatility  of  a  tubitenco. 


Figure  A-12.  Relationship  passage  found  in  the  student  and  instructor  guides  (typical) 
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suit  im  or  instruction 


INSTRUCTOR  ACTIVITY 


stum  mi  Acimir 


1.  Relationship  Passage 

Sagaenl  1 

(■plain  Hut  mw  th*  students  will 
study  tlu  Relationship  Passage  lor 
Segment  1. 

liatan. 

(■plain  llul  IM  relationship  pot* 
sag*  uses  IM  lara*  which  tMy  Mv* 
Just  laarnad  and  thaw  Mw  Mu 

Uraa  fit  logalMr. 

(■plain  that  studying  thli  paitaga 
will  Mlp  tMa  rwUKr  Mw  to  in* 
UWM  turaa  <U  proper*  tMa  far 
tM  aor*  difficult  pwuwi  ufilcfi 
com  la  tM  Mat  IwiM  Ta  till* 
cluttar. 

1.  Content 

Olract  students  ta  turn  ta  S.C. 
P*0*t-21 

Turn  to  cl tad  papa  la  S.C. 

Olract  ttudaat*  ta  follow  along  a* 
you  or  taloctad  students  rood  tM 
paitagt  aloud. 

load  aloud/I lataa/fal law  along. 

i.  Uy  words 

Olract  ttudant*  to  Idanttfy,  clrcta, 
and  stat*  aloud.  My  words  found  In 
pattag*.  Writ*  ward*  on  board  wMr, 
ttatad. 

•Mrgy 

Mat 

Mlacula 

dlstlpat* 

volatlla 

discharge 
convection 
rod 1 at Ion 

IMraal  OMrgy 

Clrclo  My  word*. 

Slato  toy  word*  oloud. 

Watch  **  In*  true  tor  wrlta*  My 
word  on  board 

OUHINC  Of  INSIRurilOM 

INSTRUCTOR  ACTIVITY 

STIDCNl  ACTIVITY 

b.  Undarttandlng 

CMck 

Chock  on  tludont't  undarttandlng 
of  IM  content  of  tM  pettego  by 
etkfng  IM  following  question*. 

Answer  quattion*. 

Clarify  or  tuv*  otMr  student* 
clarify  any  altundartUnding. 

1. 

What  ar*  IM  thraa  way*  In 
which  Mat  aovat? 

(convection,  radiation,  and 
conduction) 

2. 

What  happens  whan  Mlacula* 
mv*  around? 

(Mat  and  tntrgy  dr*  produced) 

i. 

Wiat  nappant  wMn  Mat  I* 
trantfarrad? 

(dlttlpallon  takaa  place) 

4. 

Hew  can  you  aak*  a  liquid 
evaporate  Mr*  quickly? 

(apply  Mat) 

S. 

What  Is  oort  volatile,  a  cold 
liquid  or  a  hot  liquid? 

(a  hot  liquid) 

Figure  A- 13.  Instructions  for  relationship  passage,  from  instructor  guide  (typical). 
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c.  AaanlngM 

SUU  two  or  Ur*#  kay  UrM  and 

IlM  kay  UfM  U  HttMUi. 

SmUkii 

atk  tMMt  Uim  Ui  word*  ta  a 

aaanlnpf ul  iMtwci. 

nun  iw  or  insiructiom 

INSTRUCTOR  ACTIVITV 

StUDCm  hCIIVIl* 

Cornel  or  hava  olhar  itwdanU  cor- 
roct  any  altuta  of  tha  tarot 

Aik  qua it  loot . 

kattibla  taatancai  follow. 

1. 

Whan  you  hail  a  liquid,  tha 
•olacultt  In  tha  Mould  aowa 
•round. 

2. 

Ona  way  that  haat  It  traaa* 
ftrrad  la  by  convection. 

1. 

Whan  you  apply  haat  to  a 
liquid  tha  l'qwld  kacaaat 
aara  volatlla. 

4. 

Radiation  and  conduction  ara 
tM>  of  the  Lbroo  voyi  fn  wMch 
jgll  aovti 

5. 

Meat  product!  ana  in y  that.  In 
turn  It  utad  to  nova  tMpt. 

2.  01  igru^Suwry 

Show  and  dltcuit  O.H.  0.1.1  NN. 

Study  O.H. 

Explain  how  tha  diagram  thowt  tho 
rautionihip  of  tho  kty  Urw  at 
they  wore  uied  In  th«  Rtlatlonihlp 
Paisago. 

llttan. 

|  Figure  A- 13  (Continued), 

i  . 
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Th*  movement  Of  mpltcult*  product*  HWt.  bdtt  tntrpy  1*  kiHMD  It  tbtrmtl 
tntroy.  In  orutr  for  It  to  M  uttd  effectively,  nett  mutt  bt  trtntftrrtd  from 
It*  lOurce.  TM*  occur*  by  conduction,  convection.  «nd  redlettpn.  These  three 
typot  of  beet  trtntfor  occur  *ft*r  the  beet  Mi  bttn  dltcherped.  When  beet  It 
trtntftrrtd,  to**  dlulottlon  tlwtyt  occur*. 

Mott  cimti  *  Hquld't  voletl  Hty  to  Incrtete. 


Figure  A-14.  Diagram/summary  found  in  instructor  guides  and  student  guides  (typical) 


passage.  Students  studied  the  diagram  and  read  a  textual  explanation  of  the  relationships 
shown  in  the  diagram.  Working  with  the  diagram  constituted  the  summary  for  the 
segment. 

When  instruction  on  ail  segments  in  a  cluster  was  completed,  the  student  took  a 
Progress  Test  which  covered  all  of  the  terms  in  the  cluster  (Figures  A-l  5  and  A- 16).  The 
grouping  of  terms  was  different  from  that  of  the  Practice  Exercise  and  the  examples 
listed  were  always  unencountered  ones. 

Strategy  for  Teaching  Technical  Terms:  Second  Lesson 

The  second  lesson  for  each  duster  of  terms  gave  the  students  practice  in  reading  the 
kinds  of  technical  material  found  in  same-strand  "A"  schools.  The  students  read  a 
"comprehension”  passage  (Figure  A-17)  and  then  answered  a  set  of  questions  (Figure  A-l  8) 
about  the  content  of  the  passage.  The  passage  used  terms  found  throughout  the  duster. 
Instructors  critiqued  the  students'  performance  after  they  had  finished  answering  the 
questions.  After  repeating  this  procedure  for  a  number  of  passages,  the  students  took  a 
progress  test  using  a  different  passage  and  set  of  questions. 
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MtOBMSS  TtST  «.l.) 

ObflftlttOM 

Directions:  Hitch  the  tarns  and  definitions  by  placing  the  letter  of  each 
Mm  next  to  the  eorroet  definition.  Hot*  Mot  there  pro  Mo 
■ore  tome  tlton  thor*  or*  definitions.  IWo  of  the  term  alii 
not  be  used. 


Definitions 

Term 

e 

1. 

the  capacity  for  doing  vert  or  producing  on  effect 

centrifugal  force 

~a_ 

2. 

tii*  fore*  thot  causes  an  object  to  turn  or  rotat* 

convection 

-JL 

3. 

Mallest  partlcl*  of  attar  (eantalnlng  nor*  than  one 
a toe)  that  still  has  the  see*  physical  characteristics 

discharge 

of  that  Batter 

_S_- 

4. 

to  throe  off;  to  tend  out  under  prettur*  or  by  force 

dissipate 

d 

5. 

to  scatter;  to  disperse;  to  aeke  disappear 

energy 

n 

«. 

pressure  that  is  created  by  the  nevsMnt  and  force 
of  liquid 

gravity 

r 

7. 

force  thet  tends  to  drau  all  bodlat  tcneird  the 
tenter  of  the  earth 

hoet 

8. 

energy  found  In  neat  because  of  the  rapid  aovwent 
of  aoloculet 

hydraulic  pressure 

Inertia 

_ i_ 

9. 

the  tendency  for  novlng  objects  to  continue  no v Inf 
and  for  objects  at  rest  to  ranain  at  rest 

kinetic  energy 

_ o_ 

10. 

the  fare*  that  novas  a  solid,  liquid,  or  gas  Into 
a  space  Chat  has  loo  air  pressure 

leverage 

h 

11. 

the  action  of  a  lever;  the  eechanlcal  power  gained 
fro*  using  a  lever 

noltcule 

12. 

energy  at  rest;  stored  energy 

potential  energy 

13. 

the  oaia  with  which  a  liquid  evaporates 

radiation 

energy  of  notion 

auction 

p  ef  j  1i. 

energy  associated  with  the  notion  of  nolecules 

_ n_ 

16. 

the  transfer  of  heat  by  waves  or  rays  in  a 

thorn* 1  energy 

17. 

Straight  line  fra*  a  source 

torque 

-X 

the  tendency  for  a  turning  object  to  aov*  away 
fron  the  canter 

vacuue 

b 

18. 

the  transfer  of  heat  by  the  vertical  circu¬ 
lation  of  noleculas  In  a  liquid  or  gas 

volatile 

voliM 

Figure  A-15.  Progress  test,  definitions  (typical). 
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mk 


mMumrnm 


womcss  itrr  s.i.i 

Sogoont  I:  Exaaplot 


Otroctlona:  Hitch  tho  toraa  and  axwplot  by  placing  tha  lattor  of  aaeh  tor* 
nut  to  tha  comet  oxoaplo-  Not*  thot  thoro  «r»  two  ncro  tors* 
thin  thorp  aro  txaaoilti.  Tmo  of  tha  wm  will  not  bo  utod. 


>AXT  1 


fegelti 

Toro 

1. 

tho  taoporaturo  Inilda  «  bailor  roc* 

a. 

contrl fugal  forco 

_c _ 

2. 

tn  Captation  In  tho  dollar  ro<« 

b. 

dltchargo 

«  or  b 

3. 

forcing  Mint  out  of  t  tpray  gun  to 
point  tho  Mrrackt 

c. 

d. 

onorgy 

f 

4. 

funthlno  t  trowing  in  tha  window 

gravity 

o. 

hoot 

f. 

radiation 

PAKT  2 

frW'fi 

Tom 

_2- 

1. 

gatollno  ivaporatlng 

a. 

convoctlon 

b 

2. 

Mhon  o  hot  fluid  It  alxod  with  o  cold 
fluid,  tho  hot  fluid  btcoatt  coldor 

b. 

dlttipoto 

c. 

ditto  Wo 

a 

1. 

carbon  dloxldo  (CO,):  1  aton  of  carbon, 

2  atom  of  oxygon 

d. 

aoloculo 

0 

4. 

tho  aovoMfit  of  hoot  in  an  alactric 

a. 

tuctlon 

coffao  pot  browing  coffao 

f. 

thoraal  onorgy 

_ f_ 

5. 

ttooai  aovlng  a  loctxaotlvt 

«• 

volatllo 

Figure  A-16.  Progress  test  examples  (typical). 
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MWC7ICE  OUClSt  f .  X 
hrt  1:  Hiugt 


Direction:  Read  thd  Miitgt  bald*  and  inamr  tha  pattlens  that  fallow  by 
circling  tno  lattar  of  the  comet  raapenee. 

HEAT  EM  MTV 

Maat  can  ba  explained  aa  tha  dnqrgy  associated  with  tha  aatfon  of  aa  I ecu I at 
Tha  greater  tha  haat,  tha  fattar  tha  aa local at  aava,  and  tha  aara  taaca  tha 
aelaculat  occupy. 

Tha  aolaculaa  In  lea.  water,  and  ataaa  aro  tha  aaaa  except  far  tha! r  nation. 

Tha  aolaculaa  In  tallde  (»ucn  aa  lea)  aava  aara  slowly  than  tha  aolaculaa  In 
llquldt  (auch  aa  uatar)  and  thaaa  In  turn  aa«a  aara  alouiy  than  tha  aolaculaa 
In  gataa  (men  at  ataaa). 

whan  tha  aolaculaa  In  lea  aava  fattar  (by  Increasing  tha  tharaal  anargy).  tha 
tharaal  anargy  It  at  ffrat  utad  to  ralaa  tha  taaparatura  of  tha  lea.  but  «nan 
tha  taaparaturo  raachoa  a  certain  paint  (}2*  f),  tha  tharaal  anargy  It  no 
longer  utad  to  ralta  tha  taaparatura.  haw  It  If  utad  to  change  the  fluid  froa 
Ita  solid  ttata,  lea,  to  Its  liquid  state,  water. 

If  trio  tharaal  energy  it  further  Inert  a  ted.  the  taaparatura  of  the  water  will 
rite.  If  the  water  taaparatura  reaches  2X2*  f  (belling  paint  af  water) ,  the 
tharaal  anargy  will  now  ba  utad  to  change  tha  fluid  free  Ita  liquid  ttata  to 
111  gaseous  state,  tteaa.  Whan  all  tha  water  hat  changed  to  ataaa,  tha  tharaal 
anargy  will  again  ba  utad  to  ralta  the  taaparatura  of  tha  ataaa. 


What  happens  It  that  the  heat  causes  tha  aolecules  to  oovo  fitter  and  fetter, 
thus  creating  aore  and  aura  kinetic  anargy.  Matt  applied  to  tha  water  causes 
tha  aolaculaa  to  aiovtr  fattar  until  finally  a  physical  change  takas  place-- 
tha  water  It  changed  to  ataaa.  Tho  stoop.  In  turn,  can  transfer  Its  aoltculer 
kinetic  anargy  Into  aachanlcal  energy  which  can  turn  a  turbine  angina. 


Figure  A-17.  Comprehension  passage  (typical). 
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nHaOM 


*«  Section  A  tho  tM9trt(ur«  rim  11  the  roe  I  energy  H  ItHriliM.  Section  • 
start*  *t  ivr*  f  (the  boiling  paint  far  aatar).  In  tact  Ian  I ,  yea  ehovld 
notice  that  tne  graph  then  a  flat  Una.  This  aoan*  that  the  therael  energy 
1 1  not  being  used  to  Inc  raise  the  taaparatura  of  the  aatar.  Nna  It  Is  being 
used  to  change  the  water  froe  It*  liquid  state  to  its  gas  state,  or  steaa. 

Only  when  all  the  wetar  has  changed  to  steaa  will  the  therael  energy  be  used 
to  Increase  the  toaperature  of  the  steaa.  Section  C  In  figure  l  shews  the  tea- 
perature  of  the  steaa  Increasing. 

It  Is  intersiting  to  note  free  this  graph  that  water  Is  not  a  eery  volatile 
substance,  the  bol l Ing  .curve  for  a  volatile  substance  such  as  alcohol  would 
show  a  aucn  shorter  line  In  Section  I. 


BTU  PER  POUND  OF  WATER 


rigore  1.  Soiling  Curvo  for  Wetar 


Figure  A-17  (Continued). 


HACTICi  UMCISC  1.1 
part  1:  Quo  Horn 


BlrjSHm:  taMr  UN  fal  lowing  quag t loan  itwt  M  (M»MI  t y  circling  tha 
1  attar  In  front  of  tha  eerract  rtinMt.  You  any  90  back  and 
road  tha  pattaga  again  if  you  »>th. 


1.  WUr  baglna  to  ball  whan  Ita: 

«.  taaparatura  rtactni  32*  f. 

b.  tharoal  enargy  raachat  HO  ITU. 

*  c.  taaparatura  raacNat  2X2*  f. 

0.  taaparatura  raachat  300*  F. 

2.  Mtat  nappana  upon  Um  taaparatura  of  watar  -taclm  2X2*  FT 

a.  All  tna  mur  changa a  to  ttaaa. 

b.  Tha  watar  ttopt  balling. 

*  e.  Ita  taaparatura  raaalna  2X2*  f  until  all  tha  aatar  hat 

tumad  to  ttaaa. 

d.  Ita  taaparatura  cantlnuat  to  rtaa. 

3.  Onca  tha  taaparatura  of  aatar  raachaa  Ita  balling  paint,  tha  tharaal 
anargy  It  uaad  to: 

a.  ralta  tha  watar  taaparatura  furthar. 

b.  aaka  tha  aatar  lata  volatlla. 

e.  changa  tha  Fluid  from  Ita  talid  ttata  to  lu  liquid  atata. 

*  A.  changa  tha  watar  Into  ttaaa 


♦.  Looking  at  Flgura  X,  ho»  aany  #TUt  naad  to  ba  addad  par  pound  of  aatar 
to  ralta  tha  taaparatura  of  tha  ttaaa  fraa  2X2*  f  to  300*  f? 

a.  370  ITU 

b.  1  BTU 

*  C.  44  ITU 

d.  HO  ITU 

3.  Watar  changat  Ita  phyalcal  ttata  at: 

a.  32*  f. 

b.  2X2*  f. 

*  c.  at  bath  32*  f  and  2X2*  F. 
d.  at  nolthar  32*  F  or  2X2*  F. 


Figure  A-1S.  Practice  e*  j*e  (typical). 
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